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ABSTRACT
In  r e c e n t  y e a r s ,  a number o f  s t u d i e s  o f  t h e  g row th  o f  l e s s  
d e v e l o p e d  c o u n t r i e s  h a v e  s t r e s s e d  t h e  r o l e  o f  t h e  c a p a c i t y  to  
i m p o r t  as  a  c o n s t r a i n t  o f  p r o d u c t i o n  and i n v e s t m e n t .  S e v e r a l  
s t u d i e s  s t r e s s e d  t h e  r e l e v a n c e  t o  L a t i n  A m er ica ,  i n  p a r t i c u l a r ,  o f  
t h e  c a p a c i t y  t o  i m p o r t  c o n s t r a i n t .  T h i s  p a p e r  r e v i e w s  t h e  l i t e r a ­
t u r e  on econom ic  g ro w th  s u b j e c t  t o  a t r a d e  c o n s t r a i n t ,  e x p l o r e s  
some t h e o r e t i c a l  i s s u e s  and p o l i c y  q u e s t i o n s  a r i s i n g  from i t ,  and 
f i n a l l y  s u b j e c t s  t h e  t h e o r y  to  e m p i r i c a l  t e s t  i n  t h e  c a s e s  o f  
e l e v e n  L a t i n  A m er ican  c o u n t r i e s  and P u e r t o  R ic o .  I t  i s  found 
t h a t  t h e  i m p o r t  l i m i t a t i o n  can a r i s e  i n d e p e n d e n t l y  o f  wrong 
p o l i c y  c h o i c e s  w h e n e v e r  d o m e s t i c  c a p i t a l  goods  can b e  s u b s t i t u t e d  
o n ly  w i t h i n  l i m i t s  f o r  i m p o r t e d  c a p i t a l  g o o d s .  The im p o r t  l i m i t a ­
t i o n  may imply  c h r o n i c  t r a d e  i m b a l a n c e s  among l e s s  d e v e l o p e d  
c o u n t r i e s  ( a s  w e l l  as c h r o n i c  i m b a l a n c e s  v i s - a - v i s  d e v e l o p e d  
c o u n t r i e s ) .  T h u s ,  i n  schemes  o f  t r a d e  i n t e g r a t i o n ,  p o s i t i v e  
m e a s u re s  may be r e q u i r e d  t o  a s s u r e  p a r t i c i p a t i o n  o f  a l l  members 
i n  t h e  g a i n s  from i n t e g r a t i o n .  In  t h e  e m p i r i c a l  t e s t ,  e v i d e n c e  
was found i n  a m a j o r i t y  o f  t h e  c a s e s  t h a t  an i m p o r t s  c o n s t r a i n t  
h a d  b e e n  e f f e c t i v e  d u r i n g  th e  p e r i o d  s t u d i e d .  Only  in  t h e  c a s e  
o f  C h i l e  was t h e  e v i d e n c e  c l e a r l y  t o  t h e  c o n t r a r y .
CHAPTER 1
INTRODUCTION
S e v e r a l  y e a r s  ago i t  was w i d e l y  a c c e p t e d  t h a t  t h e  f u n d a m e n t a l  
c a u s e  o f  u n d e r d e v e l o p m e n t  was a s h o r t a g e  o f  c a p i t a l .  The w e l l - k n c w n  
p a p e r  o f  Eckaus^  can s e r v e  as  a c o n v e n i e n t  c a s e  i n  p o i n t .  I t  a r g u e d  
t h a t  even  w i t h  m i n i m a l l y  c a p i t a l - i n t e n s i v e  t e c h n i q u e s ,  u n d e r d e v e l o p e d  
c o u n t r i e s  had  n o t  enough  c a p i t a l  t o  employ t h e i r  e n t i r e  p o p u l a t i o n s ,  
and  t h a t  t h e  o v e r t  o r  h i d d e n  unemployment which  r e s u l t e d  from t h i s  
s h o r t a g e ,  t o g e t h e r  w i t h  t h e  i n t r i n s i c a l l y  r a t h e r  u n p r o d u c t i v e  n a t u r e  
o f  m i n i m a l l y  c a p i t a l - i n t e n s i v e  t e c h n i q u e s ,  a c c o u n t e d  f o r  t h e  low i n ­
comes p e r  c a p i t a  u n d e r  w h ich  t h e  u n d e r d e v e l o p e d  c o u n t r i e s  s u f f e r e d .  
Thus u n d e r d e v e lo p m e n t  was i n  e s s e n c e  a f a c t o r  p r o b l e m , o r ,  more 
p r e c i s e l y ,  a p r o b le m  o f  f a c t o r  I m b a l a n c e . L a b o r  was i n  e x c e s s  r e l a ­
t i v e  t o  c a p i t a l ;  and c o n v e r s e l y  c a p i t a l  was i n a d e q u a t e  r e l a t i v e  to
l a b o r .  T h i s  l e d  t o  an e m p h a s i s  on s e c u r i n g  l a r g e  i n c r e a s e s  i n  t h e
2
c a p i t a l  s t o c k  w h i l e  l i m i t i n g  p o p u l a t i o n  g ro w th ,  A t r o u b l e s o m e  
q u e s t i o n  was why m a s s i v e  i n f l o w s  o f  c a p i t a l  had  n o t  o c c u r r e d  i n  t h e  
p a s t ,  s o  a s  t o  r e c t i f y  t h i s  c a p i t a l  i m b a l a n c e .  Two a n sw e rs  w e re  p r e ­
s e n t e d :  f i r s t ,  due t o  d e m a n d - s u p p ly  i n t e r a c t i o n s ,  i n d i v i s i b i l i t i e s ,
■^ R. S.  E c k a u s , " F a c t o r  P r o p o r t i o n s  i n  U n d e r d e v e l o p e d  C o u n t r i e s , "  
A mer ican  Economic  R ev iew ,  XLV, 4 ( S e p t .  1 9 5 5 ) ,  p p .  5 3 9 -5 6 5 .
2
See R. A. McCain ,  "The T heo ry  o f  E con o m ic -D em o g rap h ic  D e v e lo p ­
ment i n  t h e  T r a n s i t i o n  from t h e  U n d e r d e v e lo p e d  t o  t h e  D e v e lo p e d  S t a t e :  
a S u r v e y , "  U n p u b l i s h e d  m a s t e r ' s  t h e s i s ,  LSU, 1966 ,  f o r  a s u r v e y  o f  
p o p u l a t i o n - g r o w t h - c e n t e r e d  s t u d i e s .
1
and o t h e r  r e l a t e d  e x t e r n a l  b e n e f i t s  o f  I n v e s t m e n t ,  t h e  m a r g i n a l  p r i ­
v a t e  p r o d u c t  o f  i n v e s t m e n t  was q u i t e  lo w ,  e v e n  though  t h e  m a r g i n a l  
s o c i a l  p r o d u c t  o f  i n v e s t m e n t  was q u i t e  h i g h .  Thus " b a l a n c e d  g ro w th "
and a " b i g  p u s h "  w ere  r e q u i r e d  f o r  d e v e l o p m e n t ,  and  t h e s e  c o u l d  n o t
3
o c c u r  w i t h o u t  g u i d a n c e  and  e x t e r n a l  a i d .  S e c o n d ,  u n d e r d e v e l o p e d  
c o u n t r i e s  c o u l d  e x p e c t  r a p i d  i n c r e a s e s  in  p o p u l a t i o n  which  would  keep  
t h e  income p e r  c a p i t a  low u n l e s s  th e  o v e r a l l  r a t e  o f  g row th  was q u i t e  
h i g h .  However ,  a low r a t e  o f  s a v i n g  would  r e s u l t  from low incom es  pe 
c a p i t a ,  s i n c e  t h o s e  in com es  w ou ld  i n  some s e n s e  a p p r o x i m a t e  s u b s i s t ­
e n c e .  In  t h e  H a r rod -D om ar  f r am e w o rk ,  low s a v i n g  r a t e s  w o u ld  mean low 
r a t e s  o f  g r o w th .  One may add t h a t  t h e  H arrod-D om ar  framework  w ould  
seem a p p r o p r i a t e  t o  a c o u n t r y  w h ic h  i s  by a s s u m p t i o n  u s i n g  th e  
m i n i m a l l y  c a p i t a l - i n t e n s i v e  t e c h n i q u e s ,  s i n c e  no s u b s t i t u t i o n  o f  l a b o  
f o r  c a p i t a l  w o u ld  b e  p o s s i b l e ,  and none o f  c a p i t a l  f o r  l a b o r  d e s i r a b l  
i n  t h e  n e a r  f u t u r e .  T h u s ,  t h e  c i r c u l a r  c a u s a t i o n  of  low incom es  r e ­
s u l t i n g  i n  low s a v i n g  r e s u l t i n g  i n  low incomes  c o n s t i t u t e s  a 
4
M a l t h u s i a n  t r a p  from w h ic h  t h e  u n d e r d e v e l o p e d  c o u n t r i e s  can e s c a p e  
o n l y  by a " b i g  p u s h , "  w h ich  w i l l  r e q u i r e  e x t e r n a l  a s s i s t a n c e .
T h i s  v iew  h a s  b e e n  p r e t t y  l a r g e l y  abandoned."* A p r i m a r y
3
P .  Rosens  t e  i n - R o d a n , " P r o b l e m s  o f  t h e  I n d u s t r i a l i z a t i o n  o f  
E a s t e r n  and S o u t h e a s t e r n  E u r o p e , "  Economic J o u r n a l , L I I I ,  2 ( J u n e -  
S e p t .  1 9 4 3 ) ,  p p .  2 0 2 - 2 1 1 ;  and R. N u r k s e ,  P r o b lem s  o f  C a p i t a l  Forma­
t i o n  In  U n d e r d e v e l o p e d  C o u n t r i e s  ( O x fo r d :  O x fo rd  U n i v e r s i t y  P r e s s ,
1953) w e re  s t a t e m e n t s  o f  t h e  " b a l a n c e d  g row th"  d o c t r i n e .
^R. A. McCain ,  o p . c i t . , s u r v e y s  t h i s .  H. l e i b e n s t e i n , The 
Theory  o f  E co n o m ic -D em ograph ic  D evelopm ent  ( P r i n c e t o n ,  N . J . :  P r i n c e ­
t o n  U n i v e r s i t y  P r e s s ,  1954) i s  an i m p o r t a n t  e a r l y  s u r v e y .
"*This i s  n o t  t o  s a y  t h a t  c a p i t a l - c e n t e r e d  t h e o r i e s  o f  e co n o m ic  
d e v e lo p m e n t  a r e  u n h e a r d  o f  t o d a y .  See  L. J .  J u n k e r ,  " C a p i t a l  Accumu­
l a t i o n ,  S a v i n g s - C e n t e r e d  Theory  and Economic  D e v e lo p m e n t , "  J o u r n a l  
o f  Economic I s s u e s , I , 1 -2  ( J u n e  1 9 6 7 ) ,  p p .  2 5 -3 4  f o r  a s u r v e y .  How­
e v e r ,  c a p i t a l  does  n o t  seem t o  h o l d  t h e  f i e l d  as i t  once  d i d .
3r e a s o n  seems t o  be  t h e  a c c u m u l a t i n g  e v i d e n c e  t h a t  u n d e r d e v e l o p e d  coun­
t r i e s  w e re  n o t  making  f u l l  u se  o f  d o m e s t i c  s a v i n g s  p o t e n t i a l . ^  F u r ­
t h e r ,  f o r e i g n  a s s i s t a n c e  had  p r o d u c e d  few d r a m a t i c  s u c c e s s e s ,  and
7 8t h e  few ( T a iw a n ,  I s r a e l ,  and G reece  may be  c i t e d )  w ere  s p e c i a l  c a s e s  
i n  s e v e r a l  s e n s e s :  th e y  h a d  r e c e i v e d  e s p e c i a l l y  l a r g e  amounts  due to
i d e o l o g i c a l  o r  m i l i t a r y - s t r a t e g i c  o r  r e l i g i o u s  s p e c i a l  r e l a t i o n s h i p s  
w i t h  d e v e l o p e d  c o u n t r i e s ,  t h e y  w e re  s i t u a t e d  g e o g r a p h i c a l l y  on t h e  
b o u n d a r i e s  o f  t h e  u n d e r d e v e l o p e d  w o r l d ,  and i t  c o u l d  a t  l e a s t  be  
a r g u e d  t h a t  t h e  c u l t u r a l  o b s t a c l e s  t o  econom ic  g rowth  w ere  l e s s  im­
p o r t a n t  i n  t h e i r  c a s e s  t h a n  in  o t h e r s .  Any one o f  t h e s e  e l e m e n t s ,  
o r  a l l  o f  them ,  m i g h t  e x p l a i n  t h e i r  r e l a t i v e  s u c c e s s .  S e c o n d ,  i t  
became a p p a r e n t  t h a t  c o u n t r i e s  w i t h  u n l i m i t e d  s u p p l i e s  o f  f o r e i g n
c a p i t a l  co u ld  s t i l l  be  u n d e r d e v e l o p e d .  The p e t r o l e u m  she ik h d o m s
9
o f f e r  c l e a r  e x a m p l e s ,  b u t  L i b y a  w i t h  i t s  somewhat g r e a t e r  p o p u l a t i o n ,  
seems an even  more c o n v i n c i n g  one .  T h e r e  i s  e v i d e n t l y  a l i m i t  to  
t h e  e x t e n t  t o  w h ich  a c o u n t r y  can  a b s o r b  c a p i t a l ,  and e x t e r n a l  c a p i t a l  
in  p a r t i c u l a r .  T h i s  l i m i t  may s t e m  from t h e  l a c k  o f  a l a b o r  f o r c e  
w i t h  a p p r o p r i a t e  s k i l l s , l i m i t s  t o  t h e  d i f f u s i o n  o f  i n f o r m a t i o n  a b o u t  
new i n v e s t m e n t  o p p o r t u n i t i e s ,  l i m i t e d  e n t r e p r e n e u r i a l  a c t i v i t y ,
^S ee  A. 0 .  H i r s c h m a n ,  The S t r a t e g y  o f  Economic  D evelopm ent  (New 
Haven: Y a le  U n i v e r s i t y  P r e s s ,  1 9 5 8 ) ,  p .  37.  L i n d e r  a t t e m p t s  an
e s t i m a t e  o f  f r u s t r a t e d  s a v i n g  i n  L a t i n  A m er ica  i n  T rad e  and  T r ad e  
P o l i c y  f o r  D evelopm ent  (New Y ork :  P r a e g e r ,  1 9 6 7 ) ,  p .  6 6 .
^H. Chenery  and M. B ru n o ,  "D ev e lo p m en t  A l t e r n a t i v e s  i n  an Open 
Economy, t h e  Case  o f  I s r a e l , "  Economic  J o u r n a l , LXXII ,  1 (March 
1 9 6 2 ) ,  p p .  7 9 -1 0 3 .
g
Adelman and C h e n e r y ,  " F o r e i g n  Aid  and Economic  D e v e lo p m en t :
The Case o f  G r e e c e , "  Review o f  Economics  and  S t a t i s t i c s , X L V II I ,  1 
( F e b „ 1 9 6 6 ) ,  p p .  1 -1 9 .
q
See B. H i g g i n s ,  Economic D evelopm ent  Rev. Ed. Ch. 35.  (New 
Y ork :  N o r t o n ,  1 9 6 8 ) .
4a n d ,  i n  the  c a s e  o f  e x t e r n a l  c a p i t a l ,  l i m i t e d  s u p p l i e s  o f  goods 
co m p lem en ta ry  t o  e x t e r n a l  c a p i t a l ,  w h ich  m u s t  f o r  some r e a s o n  be 
p r o d u c e d  w i t h i n  t h e  c o u n t r y  ( l a b o r  s k i l l s  m i g h t  be a s p e c i a l  c a s e  o f  
t h i s  c a t e g o r y ) .  I f  t h e s e  d o m e s t i c  c o n s t r a i n t s  a r e  e f f e c t i v e ,  t h e n  
n e i t h e r  f o r e i g n  n o r  d o m e s t i c  c a p i t a l  can c o n t r i b u t e  t o  a h i g h e r  r a t e  
o f  g r o w th .  In  t h a t  c a s e  r e s o u r c e s  ( i n c l u d i n g  t h e  e f f o r t s  o f  e conom ic  
t h e o r i s t s ,  no  d o u b t )  s h o u l d  be d e v o t e d  t o  r a i s i n g  o r  removing  th e  
v a r i o u s  l i m i t s  t o  t h e  c a p a c i t y  t o  a b s o r b  c a p i t a l .
T h i s  s h i f t  o f  e m p h a s i s  h a s  l e d  e c o n o m i s t s  t o  l o c a t e  t h e  f u n d a ­
m e n t a l  d e v e l o p m e n t a l  p ro b le m  i n  one o f  two a r e a s :  e i t h e r  o u t s i d e
econom ics  c o m p l e t e l y ,  o r  i n  one of  t h o s e  a s p e c t s  o f  e conom ic  b e h a v i o r  
w h ich  i s  l e s s  s u s c e p t i b l e  t o  t r a d i t i o n a l  e conom ic  a n a l y s i s  t h a n  i s  
t h e  a c c u m u l a t i o n  o f  c a p i t a l .  S o c i o c u l t u r a l  e l e m e n t s ,  e s p e c i a l l y  t h o s e  
r e l a t e d  t o  e n t r e p r e n e u r i a l  a c t i v i t y ,  have  b e e n  s t r e s s e d  by some 
t h e o r i s t s .  ^  The g e n e r a t i o n  o f  t e c h n o l o g y  a p p r o p r i a t e  t o  t h e  f a c t o r -  
p r o p o r t i o n s  o f  u n d e r d e v e l o p e d  c o u n t r i e s  h a s  b e e n  s t r e s s e d  by o t h e r s . ^  
U n f o r t u n a t e l y ,  w h i l e  some p e r s u a s i v e  h y p o t h e s e s  have  been  p o s e d ,  t h e  
e x p l o r a t i o n  o f  t h e s e  i m p o r t a n t  a s p e c t s  o f  econom ic  d e v e lo p m e n t  w ould  
seem  to  be s t i l l  i n  i t s  i n f a n c y .
Some e c o n o m i s t s ,  c o n c e rn e d  more w i t h  t h e  d e v e lo p m e n t  o f  p o l i c y
^ E .  E. H agen ,  The Theory  o f  S o c i a l  Change (Homewood, 111:
I r w i n ,  1 9 6 2 ) ,  i s  a c a s e  i n  p o i n t .
^ H .  B r u t o n ,  P r i n c i p l e s  o f  D evelopm ent  Economics  (Englewood 
C l i f f s ,  N . J . :  P r e n t i c e - H a l l , 1 9 6 5 ) ,  Ch. 1 1 ,  p r e s e n t s  a  r a t h e r
p e s s i m i s t i c  v ie w ;  A t k i n s o n  and S t i g l i t z ,  i n  ’’A New View o f  T e c h n o l o g i ­
c a l  C h an g e ,"  Economic J o u r n a l , LXXIX, 4 ( 1 9 6 9 ) ,  5 7 3 ,  a r g u e  t h a t  
p r o g r e s s  i n  d e v e l o p e d  c o u n t r i e s  w i l l  b e  o f  no  h e l p  t o  u n d e r d e v e l o p e d  
c o u n t r i e s .
5th a n  o f  t h e o r y ,  h a v e  a d o p t e d  a l e s s  a g g r e g a t i v e  p e r s p e c t i v e . ^  They
have  found some e v i d e n c e  t h a t  t h e  l i m i t  o f  a b s o r b t i v e  c a p a c i t y ,
a l t h o u g h  r e a l ,  i s  n o t  r e a c h e d  i n  some c o u n t r i e s  b e c a u s e  th e y  c a n n o t
grow f a s t  enough  to  r e a c h  i t ,  f o r  o t h e r  r e a s o n s .  The l i m i t  t o  growth
i n  su ch  c o u n t r i e s  may s tem  from e i t h e r  an i n a d e q u a t e  r a t e  o f  s a v i n g ,
o r  a c h r o n i c  b a l a n c e - o f - p a y m e n t s  p ro b le m  which  l i m i t s  im p o r t  i n p u t s
n e c e s s a r y  f o r  g r o w th .  Thus t h e  body o f  t h e o r y  w h ich  h a s  grown up
a ro u n d  t h e s e  p o l i c y  s t u d i e s  i s  o f t e n  c a l l e d  tw o-gap  t h e o r y .  The c au se
of  t h e  c h r o n i c  b a l a n c e - o f - p a y m e n t s  p ro b le m  h y p o t h e s i z e d  by t h e  tw o-gap
13t h e o r i s t s  i s  s t i l l  c o n t r o v e r s i a l ,  b u t  one s t u d y  s u g g e s t s  t h a t  i t  i s  
a f a c t  o r - i m b a l a n c e  p r o b l e m :  a s h o r t a g e  o f  im p o r t e d  c a p i t a l  goods
r e l a t i v e  t o  c a p i t a l  goods  w h ich  t h e  c o u n t r y  i s  c a p a b l e  o f  p r o d u c i n g  
f o r  i t s e l f .  Here we h ave  a n o t h e r  c a s e  o f  c i r c u l a r  c a u s a t i o n ,  t h e n ,  
s i n c e  t h e  c h r o n i c  b a l a n c e - o f - p a y m e n t s  p ro b le m  p e r p e t u a t e s  th e  
s h o r t a g e  o f  i m p o r t e d  c a p i t a l  g o o d s .  T h i s  body o f  l i t e r a t u r e  i s  
r e v i e w e d  in  C h a p t e r  T v o ,  so a l l  t h a t  n e ed s  be o b s e r v e d  h e r e  i s  t h a t  
i t  w ou ld  make u n d e r d e v e lo p m e n t  e s s e n t i a l l y  a f a c t o r  p r o b l e m ,  i n  some 
c a s e s  a t  l e a s t .  T h i s  m ig h t  be s e e n  as  a new s o r t  o f  c a p i t a l - c e n t e r e d  
t h e o r y ,  c e n t e r e d ,  t h a t  i s ,  a b o u t  a d i s a g g r e g a t e d  n o t i o n  o f  c a p i t a l .
In  f a c t ,  t h e r e  i s  no v e r y  o b v i o u s  r e a s o n  t o  s u p p o se  t h a t  a l l  
u n d e r d e v e l o p e d  c o u n t r i e s  a r e  u n d e r d e v e l o p e d  f o r  t h e  same r e a s o n s .
Thus i t  may be t h a t  some u n d e r d e v e l o p e d  c o u n t r i e s  do i n d e e d  f a c e  an
12 Chenery  and h i s  c o l l a b o r a t o r s ,  jo£ .  c i t . , and H, Chenery  and 
A. S t r o u t ,  " F o r e i g n  A s s i s t a n c e  and Economic  D e v e lo p m e n t ,  American  
Economic  R e v ie w , LVI ( 1 9 6 6 ) ,  p p .  6 7 9 -7 3 3 .
13L i n d e r ,  c i t .
6Im b a la n c e  o f  I m p o r t e d  as  a g a i n s t  d o m e s t i c  c a p i t a l  g o o d s ,  w h i l e  i n  
o t h e r s  t h e  p r o b l e m  i s  i n d e e d  a low r a t e  o f  a b s o r p t i o n  o f  c a p i t a l ,  and 
i n  s t i l l  o t h e r s ,  a p o p u l a t i o n  t r a p  may p r e v a i l  o r  p r o b le m s  r e l a t i n g  to  
e x t e r n a l  e co n o m ies  may i n h i b i t  g r o w th .  Much as a s i m p l e ,  g e n e r a l  
t h e o r y  o f  u n d e r d e v e l o p m e n t  would  be a t t r a c t i v e ,  i t  i s  p o s s i b l e  t h a t  
u n d e r d e v e lo p m e n t  i s  n o t  a s i m p l e ,  g e n e r a l  phenomenon and t h a t  su ch  a 
t h e o r y  would  m e r e l y  be m i s l e a d i n g .
The p u r p o s e  o f  t h i s  s t u d y  i s  t o  examine  t h e  " t w o - g a p "  o r  i m p o r t -
14c o n s t r a i n e d  g row th  h y p o t h e s i s  in  a L a t i n  A m er ican  c o n t e x t .  P a r t  
One , c o n s i s t i n g  o f  C h a p t e r s  Two t h r o u g h  F i v e ,  i s  c o n c e r n e d  w i t h  t h e  
tw o-gap  t h e o r y  and p o l i c y  c o n c l u s i o n s  w h ich  may be drawn from i t .  
C h a p t e r  Two r e v i e w s  th e  l i t e r a t u r e  on th e  h y p o t h e s i s ,  a l i t e r a t u r e  
w h ich  i s  e v i d e n t l y  in  t h e  p r o c e s s  o f  r a p i d  g ro w th .  C h a p t e r  T h ree  
r e s t a t e s  th e  t h e o r y .  C h a p t e r  T h r e e  i s  p r e s e n t e d  f o r  t h e  c o n v e n ie n c e  
o f  t h e  r e a d e r ,  and i t s  c o n t e n t  i s  p r i m a r i l y  e x p o s i t o r y .  C h a p t e r  F o u r  
ex am in es  a t r o u b l e s o m e  t h e o r e t i c a l  p o i n t  i n  tw o-gap  t h e o r y  and a r g u e s  
t h a t  a t r a d e  c o n s t r a i n t  can a r i s e  " a s  a n e c e s s a r y  and endem ic  c o n s e ­
qu en ce  o f  t h e  d e v e l o p m e n t a l  p r o c e s s . C h a p t e r  F ive  i s  c o n c e r n e d  
w i t h  t h e  i m p l i c a t i o n s  o f  tw o-gap  t h e o r y  f o r  t h e  i n t e g r a t i o n  of
14 R e f e r e n c e  i s  t o  L i n d e r ,  ogy c i t . Two s t u d i e s  o f  A r g e n t i n a  
o u g h t  t o  be  c i t e d .  F. Masson and J .  T h e b e r g e ,  " E x t e r n a l  C a p i t a l  Re­
q u i r e m e n t s  and Economic D e v e lo p m e n t , "  J o u r n a l  o f  t h e  Royal S t a t l s t l c a l  
S o c i e t y , S e r i e s  A, CXXX, 3 ( 1 9 6 7 ) ,  p p .  3 7 8 -4 0 7 ,  and 0 .  B r a u n ,  and L.
J o y , "A Model o f  Economic S t a g n a t i o n — A Case  S tudy  o f  t h e  A r g e n t i n e  
Economy,"  Economic  J o u r n a l , LXXVTIT, 4 (D ec .  1 9 6 8 ) ,  p p .  8 6 6 - 8 8 7 ,  come 
i n d e p e n d e n t l y  t o  t h e  c o n c l u s i o n  t h a t  A r g e n t i n a ' s  economy i s  t r a d e -  
c o n s t r a i n e d .
^"*The p h r a s e  i s  due t o  B r u t o n ,  "The Two-Gap Approach  to  Aid and 
D e v e lo p m e n t , "  American Economic R ev iew , LIX,  3 ( J u n e  1 9 6 9 ) ,  p p .  443 -  
446 .
i n t e r n a t i o n a l  t r a d e  among u n d e r d e v e l o p e d  c o u n t r i e s .  T h i s  s t u d y  does
n o t  d e a l  w i t h  o t h e r  a s p e c t s  o f  t r a d e  p o l i c y  o r  w i t h  i s s u e s  o f  f i s c a l
p o l i c y  o r  d e v e l o p m e n t a l  p l a n n i n g ,  s i n c e  t h e  i m p l i c a t i o n s  o f  t h e
i m p o r t s  c o n s t r a i n t  f o r  t h e s e  a r e a s  h a s  a l r e a d y  b e en  e x t e n s i v e l y  
16i n v e s t i g a t e d .  P a r t  Two, c o m p r i s i n g  C h a p t e r s  S i x  th r o u g h  E i g h t ,  i s  
a c o m p a r a t i v e  s t u d v  o f  t h e  i m p l i c a t i o n s  o f  t im e  s e r i e s  d a t a  w i t h  
r e s p e c t  t o  t h e  t r u t h  o r  f a l s i t y  o f  t h e  tw o-gap  h y p o t h e s i s  i n  e l e v e n  
L a t i n  A merican  c o u n t r i e s  and P u e r t o  R ic o .  C h a p t e r  S i x  i n t r o d u c e s  
t h e  s e c t i o n  and c o n s i d e r s  th e  m e thods  u s e d .  C h a p t e r  Seven r e p o r t s  
t h e  r e s u l t s  o f  t h e  s t a t i s t i c a l  s t u d y .  C h a p t e r  F. ight s u g g e s t s  a t o p i  
f o r  f u r t h e r  s t u d y .  C h a p t e r  N ine  su m m ar izes  and c o n c l u d e s  t h i s  p a p e r
^ T h e s e  t o p i c s  a r e  r e v i e w e d  i n  C h a p t e r  Two.
CHAPTER 2
A REVIEW OF THE LITERATURE ON THE IMPORTS-CONSTRAINED 
GROWTH OR "TWO-GAP" HYPOTHESIS
The i m p o r t s - c o n s  t r a i n e d  g row th  h y p o t h e s i s  s t a t e s  t h a t  i n v e s t m e n t
and g row th  i n  an u n d e r d e v e l o p e d  c o u n t r y  a r e  c o n s t r a i n e d  t h e  c o u n t r y ' s
c a p a c i t y  t o  i m p o r t .  O t h e r  c o n s t r a i n t s  may be assumed as  w e l l ,  and
s i n c e  t h e  p o t e n t i a l  c o n s t r a i n t  o f  t h e  c a p a c i t y  to  s a v e  i s  an o b v i o u s
c h o i c e ,  t h e  t h e o r y  i s  so m et im es  c a l l e d ^  th e  " t w o - g a p "  h y p o t h e s i s ,
r e f e r r i n g  t o  t h e  f a c t  t h a t  maximum grow th  may r e q u i r e  t h e  b r i d g i n g  o f
two g a p s :  one  b e tw e e n  n e e d e d  and a v a i l a b l e  f i n a n c e ,  and one b e tw e e n
n e e d e d  and a v a i l a b l e  i m p o r t s .  I t  i s  a h y p o t h e s i s  w h ich  a p p e a r e d
r e l a t i v e l y  r e c e n t l y ,  s o  t h e  l i t e r a t u r e  i s  f a i r l y  s p a r s e  and i s
l i m i t e d  t o  t h e  s i x t i e s .  I t s  em erg en c e  h a s  b e en  to  some e x t e n t
a s s o c i a t e d  w i t h  t h e  r e s e a r c h  o f  t h e  U n i t e d  N a t i o n s  C o n f e r e n c e  on
2
Trade  and  D e v e lo p m e n t .  The work o f  H o l l i s  Chenery  and h i s
^H. Chenery  and  A. S t r o u t ,  " F o r e i g n  A s s i s t a n c e  and Economic  
D e v e lo p m e n t , "  A m er ican  Economic  R e v i e w , LVI , A ( S e p t .  1 9 6 6 ) ,  p p .  6 7 9 -  
733. H. C henery  and A. S t r o u t ,  F o r e i g n  A s s i s t a n c e  and  Economic  De­
v e lo p m e n t  , AID D i s c u s s i o n  P a p e r  7 ,  J u n e ,  1965,
2
See e . g .  , R. Diwan,  "A T e s t  of t h e  Two Gap T heo ry  o f  
D e v e lo p m e n t , "  J o u r n a l  o f  D evelopm ent  S t u d i e s , IV , A ( J u l y  1 9 6 8 ) ,  
p p .  529—5 3 7 ,  a  s t u d y  s u p p o r t e d  by  UNCTAD, and D. W a l l ,  " i m p o r t  Capac­
i t y ,  I m p o r t s  and Economic  G r o w th , "  E c o n o m ic a , N . S . ,  XXXV (May 
1 9 6 8 ) ,  p p .  1 5 7 -1 6 8 .
8
c o l l a b o r a t o r s  h a s  b e e n  an i m p o r t a n t  c o n t r i b u t i o n ,  as  h a s  S t a f f a n
4
L i n d e r ' s  b o o k ,  a  work w h ich  c o n c e n t r a t e s  on L a t i n  A m er ica .  T h i s
c h a p t e r  r e v i e w s  t h a t  l i t e r a t u r e .  S e c t i o n  One c o n s i d e r s  t h e  p a r t i a l  
s t a t e m e n t  o f  P r e b i s c h ^  and t h e  work  o f  C henery  and o t h e r s .  S e c t i o n  
Two r e v i e w s  t h e  c o n t r i b u t i o n s  o f  McKinnon** and Diwan ,^  a n d ,  f o r  c o n -
g
t r a s t ,  t h e  c l a s s i c a l  t h e o r y  o f  B a ld w in .  S e c t i o n  T h ree  r e v i e w s  L i n ­
d e r ' s  b o o k .  S e c t i o n  F our  r e v i e w s  t h e  r e c e n t  c r i t i q u e s  o f  tw o -g ap  
t h e o r y  by B ru to n ^  and  N e l s o n ,  ^  and c o n s i d e r s  t h e  s t u d y  of  S l a t e r .  ^
3
H. Chenery  and A. S t r o u t ,  £ £ .  c l t . , 1965 ,  1966; Chenery  and 
B ru n o ,  " D ev e lo p m e n t  A l t e r n a t i v e s  i n  an Open Economy; t h e  Case  o f  
I s r a e l , "  Economic  J o u r n a l , LXXTI, 1 ,  (March 1 9 6 2 ) ,  p p .  7 9 - 1 0 3 ;  
Chenery  and  McEwan, " O p t i m a l  P a t t e r n s  o f  Growth and A id ;  t h e  Case o f  
P a k i s t a n , "  P a k i s t a n  D eve lopm ent  R e v ie w , Summer, 1966 ;  Adelman and 
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I :  The Emergence  o f  Two-Gap Theory
T h e re  h a v e ,  o f  c o u r s e ,  b e e n  h i n t s  o f  t h e  k i n d  o f  h y p o t h e s i s  s e t
o u t  h e r e  p r i o r  t o  i t s  s y s t e m a t i c  d e v e l o p m e n t .  One m ig h t  c i t e  
12P r e b i s c h ,  w r i t i n g  i n  1 9 6 1 -6 2 .  A l th o u g h  he  was p r i m a r i l y  p o i n t i n g  
o u t  t h e  e f f e c t s  o f  t h e  t e rm s  o f  t r a d e  on th e  d e v e lo p m e n t  o f  t h o s e  
c o u n t r i e s  w h ich  e x p o r t  c h i e f l y  p r i m a r y  p r o d u c t s ,  he n o t e s  t h a t
Today ,  h o w e v e r ,  t h e  e x t e r n a l  b o t t l e n e c k . . .  i s  much 
more d i f f i c u l t  t o  e l i m i n a t e .
Tli is  i s  due n o t  o n l y  t o  t h e  c o m p l e x i t y  and  c o s t  o f
t h e  i t e m s  now i n v o l v e d  i n  t h e  s u b s t i t u t i o n  p r o c e s s  b u t  a l s o
to  t h e  f a c t  t h a t  t h e  r e d u c i b l e  m a r g in  o f  i m p o r t s  h a s  d i s a p ­
p e a r e d  o r  h a s  b e en  r e d u c e d  t o  a n e g l i g i b l e  p r o p o r t i o n .
[ e m p h a s i s  a d d e d ] .  As lo n g  as  t h e r e  was an ample  m a r g in  o f
i m p o r t s  w h ich  c o u l d  be  d i s p e n s e d  w i t h ,  i n  t h e  im m ed ia te  
f u t u r e ,  o r  d e f e r r e d ,  t h e  e x p a n s i o n  o f  some i m p o r t s  c o u ld  
f o r  th e  moment be h e l d  up o r  t h e i r  volume r e s t r i c t e d ,  w h i l e  
s u b s t i t u t i o n  was b e i n g  e f f e c t e d  i n  r e s p e c t  o f  o t h e r  i t e m s .
I m p o r t s  o f  e s s e n t i a l  o r  u r g e n t l y - n e e d e d  goods  c o u ld  th u s  
s t e a d i l y  i n c r e a s e  w i t h o u t  a f f e c t i n g  t h e  tempo o f  econom ic  
a c t i v i t y .  But once  t h i s  m a r g i n  n a r r c w s  o r  d i s a p p e a r s  a l t o ­
g e t h e r ,  t h i s  p r o c e d u r e  c a n n o t  be  r e p e a t e d ,  p a r t i c u l a r l y  when 
t h e  f low o f  e x p o r t s  i s  r e d u c e d  o r  t h e i r  volume i s  c o n t r a c t e d ,  
w h i l e  demand f o r  su ch  i m p o r t s  c o n t i n u e s  to  grow.  I n  t h e s e  
c i r c u m s t a n c e s ,  e x t e r n a l  d i s e q u i l i b r i u m - - a n d  a p r e s s i n g  n e e d  
f o r  i n t e r n a t i o n a l  r e s o u r c e s — i s  th e  o n l y  a l t e r n a t i v e  t o  a 
s l o w i n g - u p  o r  d e f i n i t e  c o n t r a c t i o n  o f  t h e  r a t e  o f  e conom ic  
a c t i v i  t y .
13M o r e o v e r ,  w i t h  r e g a r d  t o  d e b t  s e r v i c e s ,
A more and  more s e r i o u s  i n c o m p a t i b i l i t y  b e tw ee n  s e r v i c e s  
and i m p o r t s  t h u s  a r i s e s ,  and i s  f r e q u e n t l y  a g g r a v a t e d  by 
th e  s h o r t n e s s  o f  l o a n  m a t u r i t y  p e r i o d s ,  w h ich  e n t a i l s  
e x c e s s i v e l y  h eav y  a m o r t i z a t i o n  p a y m e n t s .  And as i m p o r t s  
c a n n o t  e a s i l y  b e  r e d u c e d ,  t h e  o n ly  way o u t  i s  t o  o b t a i n  
f u r t h e r  i n t e r n a t i o n a l  r e s o u r c e s  t o  d e f r a y  s e r v i c e  p a y m e n t s ,  
ev en  when su ch  c o n t r i b u t i o n s  a r e  n o t  a b s o l u t e l y  e s s e n t i a l  
t o  f i l l  t h e  gaps  i n  e x t e r n a l  c a p i t a l  f o r m a t i o n .
120 p .  c i  t .
 ^^ Op, clt.
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Tiie i m p o r t s - c o n s t r a i n e d  model i s  p r e s e n t  i n  P r e b i s c h ' s  p a m p h l e t ,  
a l t h o u g h  be low  t h e  s u r f a c e  o f  f o r m a l  p r e s e n t a t i o n ,  as  t h e s e  q u o t a t i o n s  
s h o u l d  s u f f i c e  t o  show. T h e re  i s  an i r r e d u c i b l e  minimum o f  i m p o r t s  
n e c e s s a r y  f o r  f u l l  employment and maximal g r o w t h ,  and  t h e  minimum o f  
i m p o r t s  u n r e l a t e d  t o  c a p i t a l  f o r m a t i o n  h a s  t o  be  d i s t i n g u i s h e d  from 
" e x t e r n a l  c a p i t a l  f o r m a t i o n . "  T o g e t h e r ,  h o w e v e r ,  t h e  n e e d s  f o r  b o th  
a r e  more t h a n  t h e  c o u n t r i e s '  d e t e r i o r a t i n g  t r a d e  p o s i t i o n s  can s u p p l y .  
M o re o v e r ,  t h i s  c o n t r a d i c t i o n  grows s t r o n g e r  w i t h  p a s s i n g  t ime and  on­
g o in g  d e v e lo p m e n t .
Tli is  s h o u l d  n o t  be s u r p r i s i n g .  P r e b i s c h  w r o t e  i n  t h e  c o n t e x t  o f  
p o s t u l a t e d  d e t e r i o r a t i o n  i n  t h e  g r o s s  b a r t e r  t e rm s  o f  t r a d e  o f  t h e  L a t i n  
A mer ican  c o u n t r i e s .  A d e t e r i o r a t i o n  o f  t h e  g r o s s  b a r t e r  t e rm s  o f  t r a d e  
may a c t u a l l y  h ave  no a d v e r s e  e f f e c t  i f ,  f o r  e x a m p l e ,  i t  i s  more than  o f f ­
s e t  by i n c r e a s i n g  p r o d u c t i v i t y .  Even i f  i t  i s  n o t ,  h o w e v e r ,  i t  n e ed s  ji 
p r i o r i  have  no  e f f e c t  on t h e  c o u n t r y ’ s a g g r e g a t e  employment e i t h e r  i n  
s t a t i c  t e r m s  o r  i n  g rowth  t e r m s .  The s u b s t i t u t i o n  o f  d o m e s t i c  p r o d u c e  
f o r  i m p o r t e d  p r o d u c e  s h o u l d  a l l o w  th e  c o u n t r y  t o  c o n t i n u e  a t  f u l l  a g g r e ­
g a t e  c a p a c i t y ,  d e s p i t e  a d e c r e a s i n g  c a p a c i t y  t o  i m p o r t ,  u n l e s s  t h e r e  i s  
an i r r e d u c i b l e  minimum o f  i m p o r t s .  The s u b s t i t u t i o n  o f  d o m e s t i c a l l y  
p r o d u c e d  c a p i t a l  goods f o r  i m p o r t e d  o n es  s h o u l d  a l l o w  g row th  t o  go on 
w i t h  m in im a l  l o s s ,  u n l e s s  t h e r e  i s  a l i m i t  t o  su ch  s u b s t i t u t i o n .  Hie 
l o g i c  o f  P r e b i s c h ' s  p r i m a r y  p r o d u c t i o n  and  d e t e r i o r a t i n g  te rm s  o f  t r a d e  
p o i n t s  t o  i m p o r t s - l i m i t e d  g ro w th .  T h i s  i s  most p r o b a b l y  more t h a n  an 
a c c i d e n t a l  c o r r e s p o n d e n c e ,  g i v e n  P r e b i s c h ' s  and  t h e  " t w o - g a p "  t h e o r y ’ s 
a s s o c i a t i o n  w i t h  UNCTAD.
However,  t h e  f i r s t  e x p l i c i t  s t a t e m e n t  o f  t h e  t h e o r y  seems to  be
12
t h a t  o f  Chenery  and B runo .  ^  On t h e  b a s i s  o f  t h a t  b e g i n n i n g ,  C h e n e r y - * - ^  
and o t h e r s  h a v e  d e v e l o p e d  an a p p r o a c h  t o  i m p o r t s - c o n s t r a l n e d  g ro w th  
t h e o r y  w h ich  i s  h i g h l y  p o l i c y - o r i e n t e d  and w h ic h  th e y  h a v e  u sed  
d i r e c t l y  i n  m a t h e m a t i c a l  p rogram m ing  m e th o d s  o f  op timum p l a n n i n g .  The 
d i r e c t  p o l i c y  o r i e n t a t i o n  o f  t h e i r  work  h a s  had  t o  some e x t e n t  a 
f o r m a t i v e  i n f l u e n c e  on t h e i r  w o rk ,  a l t h o u g h  i t  s h a r e s  some c h a r a c t e r ­
i s t i c s  w i t h  su ch  t h e o r y - o r i e n t e d  w r i t e r s  as M c K i n n o n , ^  L i n d e r , " ^  and
18somewhat l e s s  w i t h  Diwan. T h i s  e s s e n t i a l l y  e x h a u s t s  th e  l i t e r a t u r e
on th e  i m p o r t s - c o n s t r a i n e d  g row th  t h e o r y ,  e x c e p t  f o r  a r e c e n t  c r i t i q u e
by B ru to n  and h e n c e  th e  r e m a i n d e r  o f  t h i s  s e c t i o n  w i l l  be  a r e v ie w
o f  t h e s e  c o n t r i b u t i o n s  i n  e s s e n t i a l l y  t h e  o r d e r  m e n t i o n e d .
Chenery  and B r u n o ' s  a r t i c l e  f o c u s e d  on an a t t e m p t  t o  s e t  o u t  th e
19f e a s i b l e  d e v e lo p m e n t  a l t e r n a t i v e s  open  t o  I s r a e l .  They e x p e c t e d  t h a t  
th e  o b j e c t i v e s  o f  a d e v e lo p m en t  p l a n  f o r  I s r a e l  w ould  be maximum i n ­
come and f u l l  em p lo y m en t ,  the  i n s t r u m e n t s  t a x  p o l i c y ,  t r a d e  p o l i c y ,  i n ­
v e s t m e n t  a l l o c a t i o n  and c a p i t a l  i m p o r t s , and th e  l i m i t a t i o n s  c om pos i ­
t i o n  o f  demand, b a l a n c e  o f  p a y m e n t s , l a b o r  s u p p l y ,  and c a p i t a l  s u p p l y .  
The i t e m s  e m p h a s i z e d  g i v e  a c l u e  t o  t h e  r o l e  o f  t h e  use  o f  t h e  i m p o r t s -  
c o n s t r a i n e d  growth  model i n  t h e  p a p e r .  B a l a n c e  o f  p a y m e n t s ,  i s ,  i n ­
d e e d ,  a  l i m i t a t i o n  on t h e  a c t i v i t y  o f  t h e  e c o n o m y ,b u t  i s  i t  one t h a t  i s
^ O p . c i  t .
^ S e e  n o t e  3 ,  a b o v e ,  p .  9 .
^ Q p . c i t .
^ O p . c i t .
1 80 £ .  C i t ,
^ Q p . c i t . , p .  79,
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r e l e v a n t  i n  a g r o w t h - o r i e n t e d  s t u d y ?  And i f  t h e  l e v e l  o f  c a p i t a l  im­
p o r t a t i o n  i s  s u f f i c i e n t l y  u n d e r  t h e  c o u n t r y ' s  c o n t r o l  t o  be an i n ­
s t r u m e n t  o f  p o l i c y ,  i s  t h e  b a l a n c e  o f  p ay m en t s  a l i m i t a t i o n  a f t e r  
a l l ?  In  f a c t ,  t h e i r  t r e a t m e n t  o f  f o r e i g n  c a p i t a l  i n f l c w s  i s  a  b i t  
more complex . I t  p l a y s  t h r e e  r o l e s  i n  t h e  programming  m o d e l :  as  an
i n s t r u m e n t  o f  p o l i c y ,  as an o b j e c t i v e  v a r i a b l e  i n  t h e  s e n s e  t h a t  t h e  
c o u n t r y  i s  a ssumed t o  be s t r i v i n g  f o r  e v e n t u a l  s e l f - s u f f i c i e n c y ,  and 
as  a v a r i a b l e  s u b j e c t  t o  au tonomous i n s t i t u t i o n a l  l i m i t s .
But w h a t  o f  t h e  r e l e v a n c e  o f  th e  c a p i t a l  i n f l o w  t o  g row th?  I t  
h a s  two r o l e s ,  c o r r e s p o n d i n g  to  t h e  " tw o  g a p s " :  i t  i s  a s o u r c e  o f
c a p i t a l  and o f  i m p o r t s .  A s h o r t a g e  o f  e i t h e r  c a p i t a l  o r  i m p o r t s  may 
l i m i t  g r o w th .
I t  h a s  b e en  a rg u e d  above t h a t  t h e r e  i s  a t h i r d  g e n e r a l  
l i m i t a t i o n  to  g row th  on a p a r  w i t h  t h e  two c o n s i d e r e d  by 
H a r r o d :  t h e  b a l a n c e  o f  p a y m e n t s .  As a p o l i c y  p r o b l e m ,  t h e
b a l a n c e - o f - p a y m e n t s  l i m i t a t i o n  i s  q u i t e  s i m i l a r  t o  th e  
s a v i n g s - i n v e s t m e n t  l i m i t a t i o n .  An i n c r e a s e  i n  th e  r a t e  o f  
g rowth  o f t e n  r e q u i r e s  a change  o f  t h e  s t r u c t u r e  o f  income 
u sed  in  o r d e r  t o  r e d u c e  t h e  p r o p o r t i o n  g o in g  t o  co n su m p t io n  
and h e n ce  i n c r e a s e  s a v i n g s .  I t  may a l s o  r e q u i r e  a change  i n  
t h e  s t r u c t u r e  o f  p r o d u c t i o n  i n  o r d e r  t o  r e d u c e  t h e  r a t i o  o f  
i m p o r t s  t o  t o t a l  o u t p u t .  I t  i s  n o t  c l e a r  a p r i o r i , e i t h e r  i n  
I s r a e l  o r  i n  o t h e r  c o u n t r i e s ,  which  o f  t h e s e  s t r u c t u r a l  r e l a ­
t i o n s  t ^ m o r e  l i k e l y  t o  l i m i t  g row th  o r  w h ich  i s  h a r d e r  t o  
c h a n g e .
However,  t h e r e  i s  a b i t  more t o  be  s a i d .  Modem econom ic  
21grow th  t h e o r y  does  n o t  assume t h a t  c a p i t a l  and o u t p u t  a r e  l i n e a r l y  
r e l a t e d ,  and t h e  a s s u m p t io n  i s  u s u a l l y  made t h a t  t h e  p r o d u c t i o n  f u n c ­
t i o n  em bod ies  t h e  p o s s i b i l i t y  o f  s u b s t i t u t i o n  o f  c a p i t a l  f o r  l a b o r , o r
20 I b i d . , p .  85.
21 R. So low ,  "A C o n t r i b u t i o n  t o  th e  T heory  o f  Economic G ro w th ,"  
Q u a r t e r l y  J o u r n a l  o f  E c o n o m ic s , LXX, 1 ( F e b . ,  1 9 5 6 ) ,  p p .  6 5 - 9 4 .
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v i c e  v e r s a .  Why s h o u l d  n o t  t h e  r o l e  o f  I m p o r t s  In  p r o d u c t i o n  d i s p l a y  
a  s i m i l a r  f l e x i b i l i t y ?  C henery  and  Bruno w r i t e :
A l th o u g h  t h e  H ar rod -D om ar  model h a s  b e en  c r i t i c i s e d  
f o r  i t s  o m i s s i o n s  o f  s u b s t i t u t i o n  b e tw e e n  l a b o u r  and 
c a p i t a l ,  i t  i s  g e n e r a l l y  r e c o g n i z e d  t h a t  s u c h  s u b s t i t u t i o n  
can o n ly  Lake p l a c e  o v e r  a p e r i o d  o f  t im e  and d e p en d s  t o  a 
l a r g e  e x t e n t  on t h e  i n s t a l l a t i o n  o f  new e q u i p m e n t .  We 
s h a l l  t h e r e f o r e  t r e a t  t h e  l a b o u r - c a p i t a l  r a t i o  as  a f u n c t i o n  
o f  t i m e ,  b u t  s h a l l  assume b o t h  i n p u t s  a r e  i n  f i x e d  p r o p o r ­
t i o n s  a t  any moment.  For  s i m p l i c i t y ,  a t r e n d  w i l l  be 
a s s o c i a t e d  o n ly  w i t h  t h e  l a b o r  i n p u t ,  w h ich  i s  c o n s i s t e n t  
w i t h  t h e  p a s t  d e c a d e . ^ 2
( A c t u a l l y ,  t h e  o u t p u t - c a p i t a l  r a t i o  d e c l i n e d  a t  an a v e r a g e  r a t e  o f  2.85
p e r  annum from 1 9 5 0 -1 9 5 9 - 6 0  and by a c o n s t a n t  r a t e  o f  2.7% p e r  annum
from 1 9 5 5 - 1 9 5 9 - 6 0 ,  a c c o r d i n g  t o  th e  d a t a  p r e s e n t e d  by C henery  and 
23Bruno.  )
I t  may i n d e e d  be p l a u s i b l e  t h a t  t h e  i n p u t  p r o p o r t i o n s  d i s p l a y  
some i n e r t i a  s o  t h a t  t h e y  would  be a p p r o x i m a t e l y  c o n s t a n t  o v e r  th e  
s h o r t  ru n .  H cw ever ,  t h a t  i s  n o t  n e c e s s a r i l y  t o  t h e  p o i n t .  To i l l u s ­
t r a t e  t h e  i s s u e ,  s u p p o se  t h a t  a  p l a n n e d  economy f a c e s  t h e  p r o s p e c t  o f  
unemployment i n  t h e  coming p l a n  p e r i o d  b e c a u s e  i t  c a n n o t  i n v e s t  enough  
to  employ t h e  e n t i r e  i n c r e a s e  i n  t h e  e f f e c t i v e  l a b o r  f o r c e ,  u s i n g  
t e c h n i q u e s  c u r r e n t l y  i n  u s e .  I f  t h e r e  a r e  a v a i l a b l e  t e c h n i q u e s  w hich  
a r e  l e s s  c a p i t a l  i n t e n s i v e  and more l a b o r  i n t e n s i v e ,  c l e a r l y  t h e  
e n t i r e  l a b o r  f o r c e  can be em ployed  d u r i n g  t h e  coming p l a n  p e r i o d  by 
a l l o c a t i n g  t h e  a v a i l a b l e  c a p i t a l  t o  l a b o r - i n t e n s i v e  a c t i v i t i e s .  I t  i s  
t r u e  t h a t  th e  o v e r a l l  c a p i t a l - o u t p u t  and c a p i t a l - l a b o r  r a t i o s  w i l l  be 
unch an g ed  o v e r  t h e  s h o r t  r u n ,  s i n c e  w i t h i n  t h e  s h o r t  run  c a p i t a l  
f o r m a t i o n  i s  i n s i g n i f i c a n t  r e l a t i v e  t o  t h e  volume o f  e x i s t i n g  p l a n t .
22 Chenery  and B ru n o ,  o|>. c i t . , p .  86,  
2 3 I b i d .  , p .  8 1 ,  T a b l e  I .
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However,  t h e  m a r g i n a l  c a p i t a l - o u t p u t  and c a p i t a l - l a b o r  r a t i o s  w i l l  be  
w h o l l y  d i f f e r e n t  from t h e i r  f o r m e r  v a l u e s  ( a n d  from t h e  c o r r e s p o n d i n g  
o v e r a l l  r a t i o s )  and t h i s  i m p l i e s  a  v e r y  d i f f e r e n t  g row th  p a t h  f o r  t h e  
economy. M o r e o v e r ,  t h e  " p l a n n e d  economy" a s s u m p t i o n  may be  r e l a x e d ,  
as  t h e  same w i l l  o c c u r  in  a t h e o r e t i c a l  p e r f e c t  m a r k e t  s y s t e m  ( i n  
w h ich  a l l  m a r k e t s  c l e a r  i n  t h e  s h o r t  r u n ,  i n c l u d i n g  t h e  l a b o r  m a r k e t ) .  
In  t h a t  c a s e  t h e  q u a s i r e n t s  on e x i s t i n g  p l a n t  b e a r  t h e  c o s t  o f  t h e  
a d j u s t m e n t .  W h ethe r  i t  w i l l  o c c u r  i n  a m a r k e t  s y s t e m  w i t h  i m p e r f e c t  
f o r e s i g h t  d e p en d s  upon i n v e s t o r s '  e x p e c t a t i o n s  w i t h  r e g a r d  t o  t h e  
f u t u r e  c o u r s e  o f  f a c t o r  p r i c e s .
M o r e o v e r ,  t h e  a s s u m p t i o n  o f  f i x e d  p r o p o r t i o n s  l e a d s  C henery  and  
Bruno i n t o  o t h e r  d i f f i c u l t i e s ,  s i n c e  a  change  i n  t h e  c o m p o s i t i o n  o f  
o u t p u t  w i l l  h a v e  an e f f e c t  on t h e  c a p i t a l  o u t p u t  r a t i o  even  when th e  
c a p i t a l  o u t p u t  r a t i o  i s  g i v e n  i n  e ac h  s e c t o r .
More i m p o r t a n t  t h a n  d i r e c t  s u b s t i t u t i o n  b e tw ee n  l a b o r  and 
c a p i t a l  i s  t h e  e f f e c t  o f  a change  i n  t h e  c o m p o s i t i o n  o f  o u t ­
p u t  on c a p i t a l  r e q u i r e m e n t s . . . .Any s u b s t a n t i a l  d e p a r t u r e  from 
t h e  assumed c o m p o s i t i o n  of  t h e  i n c r e a s e  i n  o u t p u t  w i l l  t h e r e ­
f o r e  r e q u i r e  a r e c a l c u l a t i o n  o f  [ t h e  i n c r e m e n t a l  o u t p u t  c a p i t a l  
r a t i o ] .24
The same i s  t r u e  o f  t h e  r a t i o  o f  o u t p u t  t o  i m p o r t s .  I n d e e d ,  t h e  
r e l a t i o n s h i p  b e tw ee n  o u t p u t s  and i m p o r t s  i s  w r i t t e n  on a s e c t o r a l l y -  
d i s a g g r e g a t e d  b a s i s .
However ,  the  a s s u m p t i o n  o f  s t r i c t l y  f i x e d  p r o p o r t i o n s  o f  con ­
su m p t io n  i s  even  more i m p l a u s i b l e ,  p r l m a  f a c i e , t h a n  f i x e d  p r o p o r t i o n s  
o f  p r o d u c t i o n .  Why s h o u l d  t h e r e  n o t  be  a p r o d u c t  i n t e n s i v e  In  d o m e s t i c  
f a c t o r s  w h ich  i s  a good s u b s t i t u t e  i n  u se  f o r  one i n t e n s i v e  i n  i m p o r t e d  
goods?  I f  i m p o r t s  a r e  becom ing  p r o g r e s s i v e l y  more  s c a r c e , w i l l  n o t  t h e
^ I b i d .  , p .  87.
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p r i c e  o f  t h e  l a t t e r  r i s e  i n  s u ch  a  way as  t o  i n d u c e  t h e  s u b s t i t u t i o n  
o f  t h e  fo rm er?
Chenery  and Bruno t h e n  p r o c e e d  t o  u s e  t h e  m o d e l ,  w i t h  e s t i m a t e s  
f o r  t h e  p a r a m e t e r s ,  t o  o b t a i n  f o u r  e q u a t i o n s  i n  g r o s s  n a t i o n a l  p r o d u c t ,  
unemployment ,  r a t e  o f  g row th  o f  l a b o r  p r o d u c t i v i t y ,  t h e  m a r g i n a l  s a v ­
i n g s  r a t e ,  f o r e i g n  c a p i t a l  i n f l o w ,  p r i v a t e  c o n s u m p t io n  and gove rnm en t  
e x p e n d i t u r e . A " f e a s i b l e  p ro g ram "  i s  t h e n  d e f i n e d  as  one w h ic h  s a t i s ­
f i e s  th e  f o u r  e q u a t i o n s  and i n  w h ich  no c o n t r o l l e d  v a r i a b l e  f a l l s  o u t ­
s i d e  a p r e d e t e r m i n e d  r a n g e .  The p r e d e t e r m i n e d  r a n g e s  a r e  b a s e d  on 
p o l i t i c a l  and a d m i n i s t r a t i v e  c o n s i d e r a t i o n s  and on some eco n o m ic  e f ­
f e c t s  w h ich  a r e  b eyond  t h e  r a n g e  o f  e x p l i c i t  c o n s i d e r a t i o n  i n  th e  
m o d e l .  The c o n t r o l l e d  v a r i a b l e  i n c l u d e  t h e  ones  m e n t i o n e d  above and 
th e  e f f e c t i v e  e x c h a n g e  r a t e .  L a b o r  p r o d u c t i v i t y  i s  c o n s i d e r e d  as  a 
c o n t r o l l e d  v a r i a b l e ,  a l t h o u g h  i t  i s  n o t  a c t u a l l y  u n d e r  th e  c o u n t r y ’ s 
c o n t r o l ,  b e c a u s e  i t  was j u d g e d  n e c e s s a r y  t o  c o n s i d e r  t h e  i m p l i c a t i o n s  
o f  s e v e r a l  r a t e s  o f  im provem ent  f o r  t h e  economy. F u l l  employment  and 
gov e rn m en t  e x p e n d i t u r e  w e re  c o n s i d e r e d  as f i x e d  o b j e c t i v e s  o f  th e  
gove rnm en t  and  h e n c e  o n ly  one  l e v e l  was assumed f o r  e a c h  o f  them. Ten
f e a s i b l e  p ro g r a m s  w e re  c a l c u l a t e d .  F i g u r e s  o n e ,  two and t h r e e  ( a f t e r
25C henery  and Bruno ) show t h e  f e a s i b l e  r e g i o n s  w i t h  r e s p e c t  t o  g r o s s  
n a t i o n a l  p r o d u c t  and t h e  m a r g i n a l  r a t e  o f  s a v i n g ,  s ;  and  th e  l e v e l  o f  
e x p o r t s ,  E; and t h e  l e v e l  o f  f o r e i g n  c a p i t a l  i n f l o w .  The l i n e s
l a b e l l e d  £ , £. , i  r e p r e s e n t  t h e  v a r i o u s  a s s u m p t i o n s  as  t o  t h e  r a t e  o fa b c
i n c r e a s e  o f  l a b o r  p r o d u c t i v i t y ,  combined w i t h  t h e  r a t e  o f  i n c r e a s e  o f  
t h e  l a b o r  f o r c e ,  some a l l o w a n c e  e v i d e n t l y  b e i n g  made f o r  v a r i a t i o n  o f
25 I b i d . , pp.  9 5 - 9 6 .
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26t h e  l a t t e r .  (Chenery  and Bruno a r e  n o t  c l e a r  on t h i s  p o i n t .  ) The
o v e r a l l  c o n c l u s i o n  of  t h i s  a n a l y s i s  i s  t h a t  " I n  I s r a e l  a t  t h e  p r e s e n t
t i m e ,  t h e r e f o r e ,  t h e  b a l a n c e  o f  p ay m en t s  seems as  l i k e l y  t o  d e t e r m i n e
2 7t h e  r a t e  o f  g row th  as  t h e  s a v i n g s - i n v e s t m e n t  l i m i t . "
C henery  and Bruno n e x t  b r o a d e n  t h e i r  a n a l y s i s  by f u r t h e r  d i s a g ­
g r e g a t i o n  and  t h e  use  o f  a t w e n t y - s e c t o r  i n p u t - o u t p u t  t a b l e .  T h i s  
p o i n t s  up t h e  f a c t  t h a t  movements o f  r e s o u r c e s  s p e c i f i e d  In  t h e  more 
a g g r e g a t i v e  model may a c t u a l l y  b e  more m a s s iv e  and d i f f i c u l t  t h a n  i t  
w ou ld  seem t o  i n d i c a t e ,  s i n c e  they  a c t u a l l y  t a k e  p l a c e  among more 
h i g h l y  s p e c i f i e d  s e c t o r s .  " F o r  e x a m p l e ,  i f  i n s t e a d  o f  s a y i n g  t h a t  
u n d e r  s o l u t i o n  7 a b o v e ,  38% o f  t h e  i n c r e a s e  i n  o u t p u t  m us t  t a k e  p l a c e  
in  e x p o r t  s e c t o r s ,  we s ay  t h a t  e x p o r t s  o f  m a n u f a c t u r e d  goods must
t r i p l e  i n  f i v e  y e a r s ,  t h e  s p e c i f i c  n a t u r e  o f  t h e  r e s o u r c e  s h i f t  b e -  
2 8comes c l e a r e r . "  In  p a r t i c u l a r ,  a l l  o f  t h e  f e a s i b l e  p ro g ram s  a r e  
l i k e l y  t o
r e q u i r e  a s u b s t a n t i a l  s h i f t  o f  r e s o u r c e s  from a g r i c u l t u r e  
and s e r v i c e s  t o  m in in g  and m a n u f a c t u r i n g .  T h i s  change  i n  the  
c o m p o s i t i o n  o f  o u t p u t  i s  n e c e s s i t a t e d  by l i m i t e d  d o m e s t i c  and 
f o r e i g n  demand f o r  a g r i c u l t u r a l  p r o d u c t s ,  t h e  r e q u i r e d  r e d u c ­
t i o n  i n  t h e  i m p o r t  s u r p l u s ,  and t h e  c o n s e q u e n t  n e e d  to  expand  
t h e  p r o d u c t i o n  o f  m i n e r a l s  and m a n u f a c t u r e d  g o o d s ,  p a r t i c u l a r ­
ly  t h o s e  t h a t  s u b s t i t u t e  f o r  i m p o r t s  o r  can be e x p o r t e d . ^9
Chenery  and Bruno th e n  i n t r o d u c e  f o r m a l  w e l f a r e  a n a l y s i s  t o  
a t t e m p t  t o  i n d i c a t e  t h e  optimum p r o g r a m .  Consum pt ion  ( p u b l i c  and 
p r i v a t e ^  t h e  c a p i t a l  s t o c k ,  and f o r e i g n  b o r r o w i n g  a r e  r e g a r d e d  as  th e
2 6 I b i d .  , PP . 94
2 2 I b i d .  , P* 97.
28 I b i d . , P* 97.
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d e t e r m i n a n t s  o f  w e l f a r e .  However ,  t h e y  i m m e d i a t e l y  s i m p l i f y  by d e l e t ­
i n g  t h e  c a p i t a l  s tock ,  and  comment t h a t
T a k in g  c o n su m p t io n  o v e r  t im e  as t h e  m easu re  o f  w e l f a r e ,  we 
can ( i n  p r i n c i p l e )  m e a s u re  t h e  w e l f a r e  l o s s  due t o  an i n ­
c r e a s e  i n  f o r e i g n  b o r r o w i n g  as th e  sum o f  I n t e r e s t  c o s t s ,  
t h e  e f f e c t s  o f  r e d u c e d  f u t u r e  b o r r o w i n g  p o w e r ,  and th e  l o s s  
o f  f u t u r e  c o n su m p t io n  due to  t h e  n e e d  t o  d e v e l o p  an e x p o r t  
s u r p l u s .  These  e l e m e n t s  s u g g e s t  an i n c r e a s e  i n  t h e  u n i t  
c o s t  o f  b o r r o w i n g  to  t h e  economy as  F [ t h e  f o r e i g n  c a p i t a l  
i n f l o w ]  i n c r e a s e s .  0
M o r e o v e r ,  i f  a l l  o t h e r  c o n t r o l l e d  v a r i a b l e s  a r e  g i v e n ,  i t  i s  
p o s s i b l e  to  draw t h e  p r o d u c t i o n  p o s s i b i l i t i e s  c u rv e  o f  th e  I s r a e l i  
economy in  te rms  o f  f o r e i g n  b o r r o w i n g  as  i n  F i g u r e  F o u r  ( a f t e r  Chenerv  
and B r u n o ) .  G iv in g  u n s y s t e m a t i c  c o n s i d e r a t i o n  t o  t h e  d e t e r m i n a n t s  o f  
t h e  c o s t  o f  f o r e i g n  b o r r o w i n g  m e n t io n e d  a b o v e ,  t h e y  c o n c l u d e  t h a t  t h e  
optimum p rog ram  l i e s  b e tw ee n  p o i n t s  one and e i g h t ,  and p r o b a b l y  
b e tw een  p o i n t s  one and s i x .
F i n a l l y ,  Chenery  and Bruno d e v e l o p  fo r m u la e  f o r  th e  p r o d u c t i v i t y  
o f  f o r e i g n  a s s i s t a n c e .  "We d e f i n e  t h e  m a r g i n a l  p r o d u c t i v i t y  o f  f o r ­
e i g n  a i d  as t h e  i n c r e a s e  i n  GNP i n  y e a r  n(dV^)  t h a t  i s  a c h i e v a b l e  from
a u n i t  i n c r e a s e  i n  e x t e r n a l  r e s o u r c e s  d i s t r i b u t e d  o v e r  t h e  p l a n
31p e r i o d , "  and " w i t h  p l a u s i b l e  v a l u e s  o f  t h e  p a r a m e t e r s ,  t h e  p r o d u c ­
t i v i t y  o f  a i d  w i l l  r a n g e  from 0 . 2  t o  0 . 6  o r  so  when d o m e s t i c  s a v i n g s  
a r e  t h e  l i m i t  t o  g rowth  and from 0 . 4  t o  1 .0  o r  o v e r  when t h e  b a l a n c e  
o f  paym ents  i s  t h e  l i m i t i n g  f a c t o r .  Low p r o d u c t i v i t y  i s  a s s o c i a t e d
w i t h  h i g h  c a p i t a l - o u t p u t  r a t i o s ,  low s a v i n g s ,  and h ig h  i m p o r t  p r o p e n -
32s i t i e s . "  F o r  I s r a e l ,  t h e y  e s t i m a t e  t h e  p r o d u c t i v i t y  o f  a i d  as
3QI b i d . , p .  100.
31I b i d . , p .  101.
32I b i d . , p .  102.
IVo
5 ,6 0 0
5 .4 0 0
LABOR LIMIT 5 ,0 0 0
4 ,8 0 0CAPITAL LIMIT
BALANCE OF PAYMENTS LIMIT
4 ,2 0 0
ji iL 1
1,750 1,250 750 250
INCREASE IN FOREIGN D E B T *





















b e tw ee n  0 . 8 5  and 1 .1 0  d e p e n d i n g  upon t h e  e x ch a n g e  r a t e .
33B ru n o ,  In  a p a p e r  m a i n l y  d e v o t e d  t o  t h e  d e v e lo p m e n t  o f  a
program m ing  model f o r  I s r a e l ,  a g a i n  makes r e f e r e n c e  t o  t h e  f o r e i g n
e x c h a n g e  c o n s t r a i n t  and t h e  " d u a l  n a t u r e  o f  t h e  b a l a n c e  of  paym en ts  
3 Ac o n s t r a i n t , "  and r e m a rk s  t h a t  "The e x p e r i e n c e  o f  a number o f
d e v e l o p i n g  e c o n o m i e s ,  so  f a r ,  seems to  p l a c e  t h e  b o t t l e n e c k  m a i n l y  on
35t h e  f o r e i g n  e x c h a n g e  s u p p l y i n g  s i d e . . . . "  A c c o r d i n g l y ,  Bruno
i n c o r p o r a t e s  th e  e x c h a n g e  gap i n  h i s  p rog ram .
36Adelman and C henery  u s e d  a s i m i l a r  a p p ro a ch  t o  G re ec e  to  t h e  
one a p p l i e d  by Chenery  and  Bruno t o  I s r a e l .  T h e i r  o v e r a l l  i n t e n t  w a s ,  
h o w e v e r ,  more t h e o r e t i c a l ,  t h e  o b j e c t i v e s  b e i n g  t o  d e t e r m i n e ,  by 
e c o n o m e t r i c  t e c h n i q u e s ,  " ( 1 )  t h e  e f f e c t s  o f  a i d  on g r o w t h ,  a n d ,  (2)
37t h e  p o l i c y  p r o b le m s  p r e s e n t e d  by d e p e n d e n c e  on e x t e r n a l  a s s i s t a n c e . "  
They e s t i m a t e d  by t i m e - s e r i e s  a n a l y s i s  an e c o n o m e t r i c  model of  t h e  
Greek  economy w hich  em bodied  b a s i c  a g g r e g a t e  demand r e l a t i o n s h i p s  as 
w e l l  as  t h e  d e t e r m i n a t i o n  o f  a f o r e i g n - c a p i t a l  r e q u i r e m e n t .  L a t e r  
t h e y  s u p p l e m e n t e d  t h e  model w i t h  an e s t i m a t e  o f  th e  a g g r e g a t e  i n c r e ­
m e n t a l  c a p i t a l - o u t p u t  r a t i o .  As a l w a y s ,  l i m i t a t i o n s  i n  t h e  d a t a  and 
t h e  r e q u i r e m e n t  t h a t  t h e  model  be  a p p l i c a b l e  f o r  p l a n n i n g  p u r p o s e s  
l i m i t e d  t h e  c h o i c e  o f  r e l a t i o n s h i p s  w h ich  c o u ld  be p o s t u l a t e d ,  i n c l u d ­
i n g  i n  p a r t i c u l a r  t h e  p r o d u c t i o n  f u n c t i o n .  The e c o n o m e t r i c  model
33 B ru n o ,  o £ .  c l t .
3^ I b i d . , p .  549.
35I b i d . , p .  550.
36Adelman and C h e n e ry ,  o p . c i t .
37I b i d . , p .  1.
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u s e d  e v i d e n t l y  was  h i g h l y  p r e d i c t i v e ,  h o w e v e r  ( i t  d i d  n o t  i n c l u d e
t h e  c a p i t a l - o u t p u t  r e l a t i o n s h i p ) ,  and  h e n c e  t h e  demand e l e m e n t s ,
i n c l u d i n g  i n  p a r t i c u l a r  t h e  e s t i m a t e s  o f  i m p o r t  r e q u i r e m e n t s  by
s e c t o r s  w i t h  r e s p e c t  t o  g r o s s  n a t i o n a l  p r o d u c t  and t h e  r e l a t i v e  p r i c e
o f  i m p o r t s ,  w e re  e v i d e n t l y  q u i t e  a c c u r a t e .  (The r e l a t i v e  p r i c e  o f
i m p o r t s  was s i g n i f i c a n t  i n  t h e  d e t e r m i n a t i o n  o f  t h e  i m p o r t a t i o n  o f  a l l
c a t e g o r i e s  e x c e p t  f o o d ,  b e v e r a g e s ,  t o b a c c o ,  and a n im a l  and v e g e t a b l e
38o i l ,  w h ich  w ere  t r e a t e d  as  a s i n g l e  c a t e g o r y .  M o r e o v e r ,  t h e  f i t  
was r e l a t i v e l y  p o o r  i n  t h e  c a s e  of  t h a t  c a t e g o r y .  I t  i s  t e m p t i n g  to  
s p e c u l a t e  t h a t  i n t e r n a l  p o p u l a t i o n  g row th  and t h e  o u t p u t  o f  t h e  domes­
t i c  a g r i c u l t u r a l  s e c t o r  m ig h t  h a v e  p r o v i d e d  a b e t t e r  e x p l a n a t i o n  o f  
t h e  food i m p o r t  v a r i a b l e . )
F i n a l l y ,  an a t t e m p t  was made t o  a s s e s s  t h e  p a s t  e f f e c t s  o f  
f o r e i g n  a i d .  Adelman and C henery  f i n d  t h a t  so  lo n g  as i m p o r t s  w ere  
th e  b o t t l e n e c k ,  an i n c r e a s e  o f  one u n i t  i n  f o r e i g n  a i d  p e r m i t t e d  an 
i n c r e a s e  o f  2 .6 1  u n i t s  o f  gross  n a t i o n a l  p r o d u c t .  I t  i s  a l s o  w o r th  
n o t i c i n g  t h a t  i n  t h e  c a s e  o f  G r e e c e ,  on the  b a s i s  o f  Adelman and 
C hen e ry * s  r e s u l t s ,  an i n c r e a s e  i n  t h e  i n d e x  of  t h e  p r i c e  o f  im p o r t s
o f  one u n i t  w ould  i n c r e a s e  t h e  g r o s s  n a t i o n a l  p r o d u c t  by 3 4 4 .9  
39u n i t s ,  w i t h  a g i v e n  l e v e l  o f  i m p o r t s ,  by i n d u c i n g  t h e  s u b s t i t u t i o n  
o f  d o m e s t i c  f o r  i m p o r t e d  g o o d s .  U n f o r t u n a t e l y ,  Adelman and Chenery  
do n o t  e s t i m a t e  t h e  l o s s  i n  g r o s s  n a t i o n a l  p r o d u c t  t h r o u g h  a d e c r e a s e  
in  t h e  p r i c e s  o f  i m p o r t s .  S i n c e  e x p o r t s  a r e  d e t e r m i n e d ,  w i t h i n  t h e  
m o d e l ,  by t im e  o n l y ,  t h a t  t e rm  w ould  i n c r e a s e  from y e a r  t o  y e a r .  In
~^ I b i d . , p .  6.
39 I b i d .  , p .  8.
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1954 I t  w ou ld  h a v e  b e e n  1 5 9 . 2 1 ,  i n  1959 2 2 1 . 8 5 .  I t  a p p e a r s  t h a t  G re ec e
was f a r  from e x h a u s t i n g  t h e  p o t e n t i a l  f o r  s u b s t i t u t i o n  o f  d o m e s t i c
goods f o r  i m p o r t s ,  a f a c t  w h ich  may r e f l e c t  t h e  l a r g e  volume o f  a i d
G reece  r e c e i v e d  b e g i n n i n g  q u i t e  e a r l y . ^  On t h e  o t h e r  h a n d ,  when
grow th  i s  l i m i t e d  by s a v i n g ,  a u n i t  i n c r e a s e  i n  c a p i t a l  i n f l o w  w ould
41r e s u l t  i n  an i n c r e a s e  i n  g r o s s  n a t i o n a l  p r o d u c t  o f  o n ly  .3622 u n i t s .
Adelman and Chenery  f i n d  t h a t  t h e  s a v i n g s  c o n s t r a i n t  was t h e  e f ­
f e c t i v e  c o n s t r a i n t  i n  G re e c e  t h r o u g h  a b o u t  1956 ,  w h i l e  i n  s u b s e q u e n t  
p e r i o d s  t h e  im p o r t  c o n s t r a i n t  i s  t h e  e f f e c t i v e  o n e ,  and i s  l i k e l y  t o  
r e m a in  so  and become more s t r i n g e n t  i n  f u t u r e  p e r i o d s .  They e s t i m a t e d  
t h a t  h a d  t h e  r a t e  o f  e conom ic  g row th  b e en  o n l y  two p e r c e n t ,  i n s t e a d  o f  
s i x  p e r c e n t ,  c a p i t a l  i n f l o w s  o f  16 b i l l i o n  d rachm as  w ould  h ave  b e en  
s u f f i c i e n t  i n s t e a d  o f  t h e  75 b i l l i o n  w h ic h  d i d  i n  f a c t  o c c u r .
The c o n c l u s i o n s  drawn by Adelman and C henery  a r e  t h a t  a)  G reek  
u se  o f  f o r e i g n  a i d  h a s  b e en  q u i t e  s u c c e s s f u l ,  and b) s u b s t a n t i a l  
s t r u c t u r a l  c h an g e s  a r e  r e q u i r e d  i f  G re ec e  i s  t o  a p p r o a c h  s e l f - s u f f i ­
c i e n c y  i n  t h e  f o r e s e e a b l e  f u t u r e .  Adelman and Chenery  e x p r e s s  cau ­
t i o n s  w i t h  r e s p e c t  t o  t h e i r  u s e  o f  e c o n o m e t r i c  t e c h n i q u e s  b a s e d  on 
p a r t i a l  i n f o r m a t i o n  and a g g r e g a t e d  d a t a  b u t  f i n d  t h a t  t h e i r  c o n c l u ­
s i o n s  a r e  n o t  v e r y  s e n s i t i v e  t o  m o d e r a t e  e r r o r s  i n  e s t i m a t i n g .
42Chenery  and S t r o u t  s t a t e d  t h e  o v e r a l l  t h e o r y  o f  i m p o r t -  
l i m i t e d  g ro w th  more c o m p l e t e l y  i n  1966.  T h e r e ,  " i n  th e  s h o r t  r u n — 
f o r  p e r i o d s  o f  f i v e  t o  t e n  y e a r s — we w i l l  d e s c r i b e  su ch  an economy
40 , ~I b i d . , p .  2.
41 I b i d . , p .  9 .
42 Chenery  and St  r o u t ,  o£.  c i t .
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by a s e t  o f  l i n e a r  r e l a t i o n s h i p s  i n  t h e  Harrod-D om ar  t r a d i t i o n . . . . "  
b u t  " f o r  l o n g e r  p e r i o d s ,  we w i l l  u se  a  model on t h e  n e o c l a s s i c a l  view
t h a t  d o m e s t i c  r e s o u r c e s  can be  s u b s t i t u t e d  f o r  i m p o r t s . . . w i t h  d i m i n i s h -
A 3i n g  p r o d u c t i v i t y , "  The s h o r t c o m i n g s  o f  t h i s  s o r t  o f  s h o r t - r u n  view 
h ave  b e e n  m e n t i o n e d  b e f o r e .  They th e n  d i s t i n g u i s h  two growth  " s t a g e s " :  
a s t a g e  o f  " i n v e s t m e n t - l i m i t e d  g r o w th " when o n ly  t h e  l i m i t s  o f  domes­
t i c  s k i l l s  ( i n c l u d i n g  e n t r e p r e n e u r i a l  s k i l l s )  and s a v i n g  a r e  r e l e v a n t  
t o  t h e  g ro w th  p r o c e s s ,  and a s t a g e  o f  " t r a d e - 1 i r o i t e d  g r o w t h ,"  when t h e  
b a l a n c e - o f - p a y m e n t s  l i m i t  i s  e f f e c t i v e .  They assume a t a r g e t  r a t e  o f  
g rowth  i s  s e t  by t h e  c o u n t r y  and  t h a t  t h e  l e v e l  o f  f o r e i g n  c a p i t a l  
i n f l c w  a d j u s t s  t o  i t  more o r  l e s s  p a s s i v e l y .  The i n c r e m e n t a l  c a p i t a l -  
o u t p u t  r a t i o  and the  i n c r e m e n t a l  s a v i n g  r a t e  a r e  b o t h  assumed c o n s t a n t .  
The a b i l i t y  t o  i n v e s t  i s  a ssumed t o  i n c r e a s e  a t  a c o n s t a n t  r a t e :  i t  
r e p r e s e n t s  t h e  l i m i t e d  s u p p l y  o f  s k i l l e d  l a b o r  and e n t r e p r e n e u r s h i p .  
They f i n d  t h a t  t h e  g ro w th  r a t e  o f  the  c o u n t r y  w i l l  be  l i m i t e d  f i r s t  by 
t h e  a b i l i t y  t o  i n v e s t ,  as t h e  g rowth  r a t e  i n c r e a s e s ,  and t h e n  by th e  
t a r g e t  g ro w th  r a t e .  The " t a r g e t  g row th  r a t e "  r e f l e c t s  th e  p l a n n e r s '  
e x p e c t a t i o n s  a b o u t  the  q u a n t i t y  o f  a i d  w h ich  w i l l  be a v a i l a b l e ;  they  
do n o t  e x p e c t  t h a t  a i d  w i l l  be  f o r t h c o m i n g  to  s u s t a i n  a h i g h e r  g row th  
r a t e .  T h a t  i s  one r e a s o n  why t h e  t a r g e t  r a t e  i s  l i m i t i n g .  These  two 
p o s s i b i l i t i e s  a r e  r e f e r r e d  t o  as P h a s e  I and P h ase  I I  r e s p e c t i v e l y .  
D u r in g  P h a s e  I and P h ase  I I  t h e  c a p i t a l  i n f l o w  r e q u i r e d  to  s u p p o r t  th e  
t a r g e t  g row th  r a t e  i s  t h e  d i f f e r e n c e  b e tw e e n  d e s i r e d  s a v i n g  and i n v e s t ­
m e n t .  Chenery  and S t r o u t  assume t h a t  s a v i n g  i s  i n a d e q u a t e  and t h a t  
p o s i t i v e  i n f l o w s  a r e  n e c e s s a r y .  Tha t  1 s ,  th e v  assume t h a t  s a v i n g s
43I b i d . , p.  682.
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w i l l  n o t  be  f r u s t r a t e d  by t h e  i n a d e q u a t e  g ro w th  o f  t h e  c a p a c i t y  to  
i n v e s t ,  i . e . ,  by a s h o r t a g e  o f  s k i l l s  o r  e n t r e p r e n e u r s h i p .  T h i s  de­
p en d s  on t h e i r  a s s u m p t i o n s  t h a t  t h e  c a p i t a l - o u t p u t  r a t i o  and t h e  
r a t e  o f  g ro w th  o f  t h e  a b i l i t y  t o  i n v e s t  a r e  b o t h  r a t h e r  h i g h .
T r a d e - l i m i t e d  g row th  i s  c h a r a c t e r i z e d  by an e f f e c t i v e  c o n s t r a i n t  
t h a t  a d d i t i o n s  t o  i m p o r t s  be  i n  a c o n s t a n t  p r o p o r t i o n  to  i n c r e a s e s  in  
t h e  g r o s s  n a t i o n a l  p r o d u c t ,  " T h i s  im p o r t  r e q u i r e m e n t  r e s u l t s  from th e  
r e l a t i v e l y  i n e l a s t i c  demand f o r  a l a r g e  p r o p o r t i o n  o f  t h e  m a n u f a c t u r e d  
goods c u r r e n t l y  i m p o r t e d — p a r t i c u l a r l y  i n t e r m e d i a t e  goods and i n v e s t ­
m en t  g o o d s— a r i s i n g  from t h e  l a c k  o f  d o m e s t i c  s u p p l y  and t h e i r  n e c e s -
44s i t y  i n  p r o d u c t i o n . "  I t  i s  a l s o  c h a r a c t e r i z e d  by some d i f f i c u l t y  o f
i n c r e a s i n g  e x p o r t s .
S i n c e  e x p o r t  e a r n i n g s  f o r  many p r i m a r y  p r o d u c t s  a r e  l a r g e l y  
d e t e r m i n e d  by demand c o n d i t i o n s ,  a r a p i d  i n c r e a s e  i n  e x p o r t s  
t y p i c a l l y  r e q u i r e s  t h e  d e v e lo p m e n t  o f  e x p o r t  p r o d u c t s ,  which  
i s  l i m i t e d  by p r o d u c t i v e  c a p a c i t y  as w e l l  as o r g a n i z a t i o n a l  
and i n s t i t u t i o n a l  f a c t o r s .  The o r d e r  o f  m a g n i tu d e  o f  t h i s  
l i m i t . .  .m e d ia n  v a l u e  i s  5 . 1  p e r  c e n t  and u p p e r  q u a r t i l e  v a l u e
i s  8 . 0  p e r  c e n t .
T h i s  r e s u l t  i s  b a s e d  on 1957-62  d a t a  in d o l l a r s ,  h e n c e  t h e  e f f e c t  of 
g r o s s  b a r t e r  t e rm s  o f  t r a d e  chan g es  a r e  a l l o w e d  f o r .  U n f o r t u n a t e l y  
Chenery  and S t r o u t  do n o t  b r e a k  t h e  t r a d e  b a l a n c e s  down by ad v an c e d  
and u n d e r d e v e l o p e d  c o u n t r i e s ,  so i t  may be  t h a t  some o f  t h e  e x p o r t s  
g e n e r a t e d  w e re  e x p o r t s  t o  o t h e r  u n d e r d e v e l o p e d  c o u n t r i e s .  F i g u r e s  
f o r  th e  u n d e r d e v e l o p e d  w o r l d  as  a w ho le  w ou ld  be  d e s i r a b l e .
I t  i s  s u g g e s t e d  t h a t  t r a d e - l i m i t e d  g row th  w i l l  most l i k e l y  com­
mence a t  seme t im e  d u r i n g  P h a s e  I I ,  and h e n c e  t h e  t r a d e - l i m i t e d  p h a s e
4 4 I b i d . , p .  689 .
45 I b i d .  , p .  6 8 9 - 6 9 0 .
i s  d e s i g n a t e d  P h ase  I I I .  The c a p i t a l  i n f l o w  now r e q u i r e d  f o r  g row th  
a t  t h e  t a r g e t  r a t e  e x c e e d s  t h a t  r e q u i r e d  t o  s u p p le m e n t  d o m e s t i c  s a v i n g ,  
and  h e n ce  some d o m e s t i c  s a v i n g  i s  f r u s t r a t e d  i f  g rowth  p r o c e e d s  a t  t h e  
t a r g e t  r a t e .  I t  I s  now p o s s i b l e  t o  c a l c u l a t e  t h e  amount of  e x t e r n a l  
a s s i s t a n c e  r e q u i r e d  f o r  t h e  t r a n s i t i o n  t o  s e l f - s u s t a i n i n g  g r o w th .
Next Chenery  and S t r o u t  i l l u s t r a t e  t h e  use  o f  t h e i r  a p p r o a c h  by
r e v i e w i n g  t h e  c a s e  o f  P a k i s t a n ,  w h ich  h a s  a l s o  b e en  r e v i e w e d  i n  a p a p e r
46by Chenery  and McEwan. P a k i s t a n  i s  s e e n  as h a v i n g  been  i n  P h ase  I 
t h r o u g h  1963,  w h i l e  P h ase  I I  i s  s e e n  as  l a s t i n g  from 1964-67 o r  from 
1968-73 d e p e n d in g  on t h e  s u c c e s s  o f  P a k i s t a n  i n  a c h i e v i n g  i t s  t a r g e t  
g rowth  r a t e  o f  6 . 0  p e r c e n t .  S t i l l  i n  t h e  c o n t e x t  o f  t h e  P a k i s t a n i  
c a s e ,  Chenery  and S t r o u t  now c o n s i d e r  t h e  p o s s i b i l i t y  o f  a l t e r i n g  t h e  
p a r a m e t e r s  i n  t h e  d i r e c t i o n  o f  a s m a l l e r  i m p o r t  r e q u i r e m e n t .  They n o t e  
t h a t  i f  t h e  i m p o r t  s u r p l u s  r e q u i r e m e n t  i s  g r e a t e r  t h a n  t h e  i n c r e m e n t  
of s a v i n g  n e c e s s a r y  to  a c h i e v e  t h e  t a r g e t  g row th  r a t e ,  some p o t e n t i a l  
s a v i n g s  w i l l  be  f r u s t r a t e d .  T h i s  r e f l e c t s  t h e i r  a s s u m p t io n  t h a t  once 
th e  t a r g e t  g row th  r a t e  i s  a c h i e v e d ,  t h e  c o u n t r y  w i l l  m aximize  consump­
t i o n ;  i . e . ,  t h a t  t h e  gove rnm ent  o f  th e  u n d e r d e v e l o p e d  c o u n t r y  e s s e n ­
t i a l l y  w i s h e s  t o  maximize  c o n su m p t io n  s u b j e c t  t o  a g row th  c o n s t r a i n t .  
What i t  means i n  the  p r e s e n t  c o n t e x t  i s  t h a t  some p o t e n t i a l  s a v i n g  
w i l l  be  a v a i l a b l e  f o r  such  p u r p o s e s  as i m p o r t  s u b s t i t u t i o n  even  i f ,  as 
Chenery  and S t r o u t  a s su m e ,  i m p o r t  s u b s t i t u t i n g  i n v e s t m e n t  i n v o l v e s  a 
h i g h e r  c a p i t a l - o u t p u t  r a t i o  t h a n  n o n - i m p o r t - s u b s t i t u t i n g  i n v e s t m e n t .
The optimum l o n g e r - r u n  p rog ram  th e n  i s  one w h ic h  i n v o l v e s  j u s t  enough  
i m p o r t - s u b s t i t u t i n g  i n v e s t m e n t  t h a t  t h e  r e q u i r e m e n t  o f  f o r e i g n
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c a p i t a l  t o  f i n a n c e  i n v e s t m e n t  f o r  t h e  t a r g e t  g rowth  r a t e  i s  e q u a l  t o
th e  r e q u i r e m e n t  o f  f o r e i g n  c a p i t a l  f o r  b a l a n c e - o f - p a y m e n t s  e q u i l i b r i u m .
Th is  p r o c e s s  w i l l  l e a d  t o  g row th  w h ich  i s  b o t h  s e l f - s u s t a i n i n g  and
i n d e p e n d e n t  o f  f u r t h e r  a i d  i n  a m in im a l  t i m e .
C henery  and S t r o u t  t h e n  b r o a d e n  t h e i r  a p p r o a c h  t o  l o n g e r - r u n
g row th  w i t h  i m p o r t  s u b s t i t u t i o n  to  be  a p p l i c a b l e  as a g e n e r a l  model to
a l l  c o u n t r i e s ,  and d e r i v e  f o r m u l a e  f o r  t h e  p r o d u c t i v i t y  o f  e x t e r n a l
r e s o u r c e s  which  a r e  a p p l i e d  t o  P a k i s t a n  and t o  m edian  v a l u e s  f o r  a l l
u n d e r d e v e l o p e d  c o u n t r i e s .  The m a r g i n a l  p r o d u c t i v i t y  o f  e x t e r n a l  r e -
47s o u r c e s  i s  computed  as Chenery  and Bruno computed i t  f o r  I s r a e l .
For  P h a s e  I I  g row th  ( i . e . ,  when t h e  s a v i n g  c o n s t r a i n t  i s  b i n d i n g )  t h e  
p r o d u c t i v i t y  i s  .4 4  i n  P a k i s t a n  and .35  on t h e  b a s i s  o f  m ed ian  p a r a ­
m e t e r s .  i n  P h a s e  TIT,  when t h e  b a l a n c e - o f - p a y m e n t s  c o n s t r a i n t  i s  
a p p l i c a b l e ,  t h e  p r o d u c t i v i t y  i s  1 .1 4  i n  P a k i s t a n  and .91  on t h e  b a s i s
48o f  median p a r a m e t e r s .
N e x t ,  Chenery  and S t r o u t  d i v i d e  t h e  u n d e r d e v e l o p e d  c o u n t r i e s  i n t o  
f o u r  g ro u p s  on t h e  b a s i s  o f  p a s t  p e r f o r m a n c e ,  a c c o r d i n g  t o  w h e t h e r  
t h e y  meet  t h e  t r a d e  and s a v i n g  c r i t e r i a  o f  e f f i c i e n c y  i m p l i e d  i n  t h e  
m o d e l ,  o r  o n ly  t h e  s a v i n g  c r i t e r i o n ,  o r  o n ly  t h e  t r a d e  c r i t e r i o n ,  o r  
n e i t h e r .  They n o t e  t h a t  f a i l u r e  on t h e  t r a d e  s i d e  seems as i m p o r t a n t  
as f a i l u r e  on  t h e  s a v i n g s  s i d e .  M o r e o v e r ,  a h i g h  growth  r a t e  o f  e x ­
p o r t s  i s  s t r o n g l y  c o r r e l a t e d  w i t h  s u c c e s s ;  t e n  o f  t w e lv e  c o u n t r i e s  
w i t h  s u c c e s s  a c c o r d i n g  t o  b o t h  c r i t e r i a  have  g rowth  r a t e s  o f  e x p o r t s  
( i n  d o l l a r  t e r m s ,  i t  o u g h t  t o  be  r e c a l l e d )  o f  s i x  p e r c e n t  o r  more .
*72 r * c l t . ,  p .  702; s e e  n o t e  31 ,  p .  19 a b o v e .
A8I b i d . , p .  702.
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S i m i l a r l y ,  e x p o r t  s t a g n a t i o n  c h a r a c t e r i z e s  t h e  a l l - a r o u n d  f a i l u r e s .
In  t h a t  g ro u p  o f  t e n  c o u n t r i e s ,  t h e  h i g h e s t  g rowth  r a t e  o f  e x p o r t s  i s  
6.1% p e r  y e a r ,  f o r  C h i l e ,  and o n ly  two o f  t h e  c o u n t r i e s  h a v e  g row th  
r a t e s  i n  e x c e s s  o f  3.3% p e r  y e a r .  The g row th  r a t e  o f  e x p o r t s ,  i n  
d o l l a r  t e r m s ,  m e a s u r e s  t h e  n e t  e f f e c t  o f  i n c r e a s e s  i n  t h e  demand f o r  
e x p o r t s  and t h e  o f f s e t t i n g  d e c r e a s e  i n  p r i c e  w h ich  w ou ld  r e s u l t  from 
i n c r e a s i n g  q u a n t i t y  s u p p l i e d .
F i n a l l y ,  C henery  and S t r o u t  p r o j e c t  t h a t  an a v e r a g e  g ro w th  r a t e  
o f  5.8% s h o u l d  be o b t a i n e d  by a s s i s t a n c e  i n  t h e  amount o f  $13 b i l l i o n  
p e r  y e a r ,  o v e r  t h e  n e x t  f o u r t e e n  y e a r s ,  a s s u m in g  p l a n  p e r f o r m a n c e  and 
h ig h  e x p o r t s .  T h i s  amounts  t o  $173 b i l l i o n  in  a l l .  A f a l l  i n  t h e  
g rowth  r a t e  t o  4.4% p e r  y e a r  r e q u i r e s  $142 b i l l i o n .
The i m p o r t s - l i m i t e d  growth  m o d e ls  o f  Chenery  e t  a l . a r e  con­
c e r n e d  f i r s t  and f o r e m o s t  w i t h  a p p l i c a b i l i t y  t o  p o l i c y  r e c o m m e n d a t i o n s ,  
u s u a l l y  b a s e d  on t e c h n i q u e s  r e l a t e d  t o  m a t h e m a t i c a l  p ro g ram m in g .  T h i s  
b o t h  l i m i t s  and forms t h e  k i n d s  o f  h y p o t h e s e s  w h ich  can be t e s t e d .
O t h e r  s t u d i e s  o f  t h e  optimum d e v e lo p m e n t  s t r a t e g y  o f  an i n d i v i d u a l
c o u n t r y  have  assumed t h a t  th e  b a l a n c e  o f  p ay m en ts  i s  a  c o n s t r a i n t  o f
49t h e  g row th  p r o c e s s ,  b u t  Chenery  and  h i s  a s s o c i a t e s  h ave  s e t  o u t  a 
t h e o r y  o f  i m p o r t - l i m i t e d  g row th  and  o f  t h e  i m p l i c a t i o n s  o f  t h e  i m p o r t  
l i m i t a t i o n  w h i l e  e x a m i n i n g  t h e  g row th  p r o s p e c t s  and s t r a t e g i e s  o f  
i n d i v i d u a l  c o u n t r i e s  and  f i n a l l y  o f  t h e  e n t i r e  u n d e r d e v e l o p e d  w o r l d .
49 Manne , A. S . ,  "Key S e c t o r s  i n  t h e  M exican  Economy, 1 9 6 0 - 7 0 , "  
i n  Manne and M a r k o w i t z ,  S t u d i e s  i n  P r o c e s s  A n a l y s i s  (New York:  McGraw- 
H i l l ,  1 9 6 3 ) ;  E c k a u s ,  R. S.  and  P a r i k h ,  K. S . ,  P l a n n i n g  f o r  G r o w th : 
M u l t i - s e c t o r a l , I n t e r t e m p o r a l  M odels  A p p l i e d  t o  I n d i a ,  C e n t e r  f o r  
I n t e r n a t i o n a l  S t u d i e s ,  M a s s a c h u s e t t s  I n s t i t u t e  o f  T e c h n o lo g y  ( A p r i l ,  
1 9 6 6 ) ,  m im eo . ;  Masson and T h e b e r g e ,  " E x t e r n a l  C a p i t a l  R e q u i r e m e n t s  
and Economic D e v e lo p m e n t , "  J o u r n a l  o f  t h e  Royal  S t a t i s  t i  c a l  As s o c i  a-  
t i o n , S e r i e s  A, CXXX, 3 ( 1 9 6 7 ) ,  p p .  8 6 5 -8 8 7 .
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T h a t  t h e o r y  d i f f e r s  from t h e  o t h e r  t h e o r i e s  ( a n d  may b e  l e s s  s a t i s f a c ­
t o r y  as^ t h e o r y ) i n  ways t h a t  w i l l  be  e x p l o r e d  i n  S e c t i o n  F o u r  o f  t h i s  
c h a p t e r .  H ow ever ,  much o f  t h e  c r e d i t  f o r  t h e  g row th  o f  any su c h  
t h e o r y  c l e a r l y  b e l o n g s  t o  Chenery  and h i s  a s s o c i a t e s .
I I .  McKinnon and Diwan: Theory  and T e s t
The p u r p o s e  o f  t h i s  s e c t i o n  i s  t o  b r i e f l y  r e v ie w  th e  more
t h e o r e t i c a l l y - o r i e n t e d  c o n t r i b u t i o n s  o f  M c K i n n o n ^  and Diwan?^ In
a d d i t i o n ,  f o r  p u r p o s e s  o f  c o m p a r i so n  and  c o n t r a s t ,  i t  w i l l  i n c l u d e  a
r e v i e w  o f  one o f  t h e  few s t a t e m e n t s  o f  a c l a s s i c a l  t h e o r y  o f  t r a d e  in
52c a p i t a l  g o o d s ,  a s h o r t  p a p e r  by B a ld w in .  T h a t  p a p e r  i s  d e s c r i b e d  as
" c l a s s i c a l "  i n  t h e  l i g h t  o f  i t s  a s s u m p t i o n s ,  w h ic h  a r e  t h o s e  o f  t h e
5 3c o m p a r a t i v e - a d v a n t a g e  model i n  i t s  modern  i n c a r n a t i o n s  e x c e p t  t h a t
one o f  th e  two goods  assumed i s  a f a c t o r  o f  p r o d u c t i o n .
McKinnon d e s c r i b e s  h i s  work as  i n  many ways a " s i m p l e r  e x p o s i t i o n
54
o f  s e v e r a l  i d e a s  g i v e n  by C hene ry  and B r u n o , . . . "  and  he b e g i n s  by 
a s s u m in g  a f i x e d - p r o p o r t i o n s  p r o d u c t i o n  f u n c t i o n  i n  t h e  two com ponents  
o f  t h e  c a p i t a l  s t o c k ,  d o m e s t i c a l l y  p r o d u c e d  c a p i t a l  goods and i m p o r t e d  
c a p i t a l  g o o d s .  As a f i r s t  a p p r o x i m a t i o n  he a ssum es  t h a t  o n l y  c a p i t a l  
goods  a r e  i m p o r t e d .  The te rm s  o f  t r a d e  a r e  f i x e d ,  s a v i n g  can t a k e  on 
any v a l u e  be low  a maximum w hich  i s ,  o f  c o u r s e ,  l e s s  t h a n  u n i t y ,  and
^ Q p . c i  t .
 ^* 0 p . c l t .
520 p . c i t .
5 3S e e ,  e . g . ,  H e l l e r ,  I n t e r n a t i o n a l  T rad e  (Englewood  C l i f f s ,  
N .Y . :  P r e n t i c e - H a l l , 1 9 6 5 ) .
5V  c i t . , p .  389.
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g r o s s  n a t i o n a l  p r o d u c t  i s  e q u a l  by  a s s u m p t i o n  t o  g r o s s  d o m e s t i c
p r o d u c t .  T h e re  i s  a maximum o f  e x p o r t s  a l s o ,  w h ich  i s  a f i x e d  p r o p o r ­
t i o n  o f  n a t i o n a l  o u t p u t .  The economy e i t h e r  grows a t  t h e  H ar rod -D om ar  
r a t e ,  w i t h  e x c e s s  e x p o r t s ,  o r  grows a t  an e x p o r t - l i m i t e d  r a t e ,  w i t h  
e x c e s s  p o t e n t i a l  s a v i n g ,  d e p e n d i n g  upon which  g row th  r a t e  l i m i t  i s  
s m a l l e r .
However ,  McKinnon p r o c e e d s  f u r t h e r .  F i r s t ,  he i n t r o d u c e s  
e x p l i c i t l y  t h e  r e q u i r e m e n t  t h a t  some i m p o r t s  f o r  c u r r e n t  co n su m p t io n  
be made.  S i n c e  he  h a s  i n  mind t h a t  t h e s e  a r e  raw m a t e r i a l s ,  o r  s e m i ­
f i n i s h e d  g o o d s ,  he  i n c o r p o r a t e s  them i n t o  t h e  p r o d u c t i o n  f u n c t i o n ,
w h ich  i s  a g a i n  o f  t h e  f i x e d - c o e f f i c i e n t s  t y p e .  ( S i n c e  t h e  e f f e c t  i s  
s i m p l y  t o  i n t r o d u c e  a n o t h e r  c o n s t r a i n t  i n  t e rm s  o f  i m p o r t s ,  i t  makes 
no d i f f e r e n c e  r e a l l y  w h e t h e r  t h e  i m p o r t s  e n t e r  i n t o  th e  p r o d u c t i v e  
s y s t e m  o r  n o t ,  so  l o n g  as t h e r e  i s  no  p o s s i b i l i t y  o f  s u b s t i t u t i n g  
d o m e s t i c a l l y  p r o d u c e d  goods f o r  them. T h i s  m ig h t  be  an i m p o r t a n t  
c o n s i d e r a t i o n  i f  t h e r e  a r e  o t h e r  i r r e d u c i b l e  i m p o r t  r e q u i r e m e n t s ,  s u ch  
as food  i m p o r t s  i n  c o u n t r i e s  whose  a g r i c u l t u r a l  s e c t o r s  c a n n o t  p r o d u c e  
s u f f i c i e n t  food  t o  m a i n t a i n  t h e  p o p u l a t i o n . )  T o g e t h e r  w i t h  t h e  con­
s t r a i n t s  a l r e a d y  a ssu m ed ,  t h i s  i m p l i e s  t h r e e  p o s s i b i l i t i e s :
1) The c o u n t r y  may be  a b l e  t o  im p o r t  enough  t o  s u p p l y  t h e  r e ­
q u i r e d  i m p o r t e d  c a p i t a l  goods  f o r  maximal g row th  as w e l l  as  t h e  
r e q u i r e d  i n t e r m e d i a t e  and raw m a t e r i a l s  and o t h e r  i r r e d u c i b l e  im p o r t  
r e q u i r e m e n t s  t o  m a i n t a i n  f u l l  c a p a c i t y .
2) The c o u n t r y  can i m p o r t  enough poods  and s e r v i c e s  t o  m ee t  i t s  
i r r e d u c i b l e  r e q u i r e m e n t s  and  m a i n t a i n  f u l l  c a p a c i t y ,  b u t  t h e  e x c e s s  
above t h a t  amount i s  i n s u f f i c i e n t  t o  s u p p l y  t h e  i m p o r t e d  c a p i t a l  goods 
r e q u i r e d  f o r  g row th  a t  t h e  H ar rod-D om ar  r a t e .
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3) The c o u n t r y  c a n n o t  i m p o r t  enough  goods  and s e r v i c e s  even  t o  
m eet  i t s  i r r e d u c i b l e  i m p o r t  n e e d s .
I n  c a s e  1 ) ,  t h e  economy grows a t  t h e  H ar rod -D om ar  r a t e .  In  c a s e  
2) t h e  economy grows a t  t h e  e x p o r t - l i m i t e d  r a t e ,  w h ich  depends  upon 
t h e  c a p a c i t y  t o  i m p o r t ,  the  p r o p o r t i o n  o f  c a p i t a l - g o o d s  w h ic h  m us t  be  
i m p o r t e d ,  and  th e  p r o d u c t i v i t y  o f  I m p o r te d  c a p i t a l  goods .  In  c a s e  3) 
no g row th  i s  p o s s i b l e ;  i n d e e d  no o u t p u t  i s  p o s s i b l e  w i t h i n  t h e  m o d e l ,  
a l t h o u g h ,  as  McKinnon s p e c u l a t e s ,  t h e  model i s  u n d o u b t e d l y  d e f i c i e n t  
on t h i s  p o i n t .
Here McKinnon i n t r o d u c e s  t h e  p o s s i b i l i t y  o f  f o r e i g n  c a p i t a l  i n ­
f l o w s .  He f i n d s  t h a t  as  t h e  f o r e i g n  t r a n s f e r  i n c r e a s e s  as  a p r o p o r ­
t i o n  o f  o u t p u t ,  t h e  c o u n t r y  may, on th e  m os t  p e s s i m i s t i c  a s s u m p t i o n s ,  
p a s s  s u c c e s s i v e l y  th r o u g h  s t a g e s  1) in  w h ich  a i d  w i l l  have  no e f f e c t ,  
w i t h i n  t h e  l i m i t s  o f  t h e  m o d e l ,  2) i n  w h ich  a i d  w i l l  have  a maximal 
e f f e c t ,  s i n c e  e a c h  u n i t  o f  a i d  w i l l  n o t  o n ly  add a c o r r e s p o n d i n g  q u a n ­
t i t y  o f  i m p o r t e d  c a p i t a ]  t o  t h e  c o u n t r y * s  c a p i t a l  s t o c k ,  b u t  w i l l  p e r ­
m i t  t h e  a d d i t i o n  o f  a c o r r e s p o n d i n g  quantum  o f  com plem en ta ry  d o m e s t i c  
c a p i t a l  g o o d s ,  and  3) i n  w h ich  t h e  e f f e c t  o f  a i d  w i l l  be  d e c r e a s e d ,  
s i n c e  i t  w i l l  s e r v e  o n l y  t o  i n c r e a s e  t h e  e f f e c t i v e  p r o p o r t i o n  o f  i n ­
come s a v e d .  Thus t h e  g row th  r a t e  may he c o n s i d e r e d  as a f u n c t i o n  o f  
the  f o r e i g n  t r a n s f e r ,  and  d i s p l a y s  d i m i n i s h i n g  r e t u r n s  b eyond  a c e r ­
t a i n  l e v e l .
In t h e  l i n e a r  model as  d e v e l o p e d  bv McKinnon i n  t h e  f i r s t  two 
s e c t i o n s  o f  h i s  p a p e r ,  t h e  c o u n t r y  c o u ld  n o t  become s e l f - s u f f i c i e n t  
a t  a g row th  r a t e  h i g h e r  t h a n  t h a t  p r o v i d e d  f o r  by i t s  own e x p o r t s .
Thus McKinnon, f o l l o w i n g  C hene ry  and B ru n o ,  i n t r o d u c e s  t h e  c o n c e p t s  
o f  t h e  t a r g e t  r a t e  o f  g row th  and t h e  d i f f e r i n g  a v e r a g e  and m a r g i n a l
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r a t e s  o f  s a v i n g  and e x p o r t .  He f i n d s  t h a t  i f  e i t h e r  t h e  a v e r a g e  p r o ­
p e n s i t y  t o  s a v e  o r  t h e  a v e r a g e  p r o p e n s i t y  t o  e x p o r t  i n c r e a s e s  w i t h  
g ro w th  (and  p r e s u m i n g  t h a t  t h e  a v e r a g e  p r o p e n s i t y  t o  i m p o r t ,  o r ,  
r a t h e r ,  t h e  i r r e d u c i b l e  i m p o r t  minimum as a p r o p o r t i o n  o f  o u t p u t ,  i s  
c o n s t a n t ) ,  t h e  c o u n t r y  may b e  a b l e  t o  a t t a i n  s e l f - s u f f i c i e n c y  a t  a 
h i g h  g ro w th  r a t e  i n  a p r e d i c t a b l e  number o f  y e a r s .  The number  o f  
y e a r s  and t h e  t o t a l  r e q u i r e d  c a p i t a l  i n f l o w  v a ry  i n v e r s e l y  w i t h  th e  
m a r g i n a l  s a v i n g s  r a t e  and t h e  r a t e  o f  s a v i n g  r e q u i r e d  f o r  t h e  t a r g e t  
o f  g r o w t h ,  and h e n c e ,  i . e . ,  w i t h  t h e  t a r g e t  r a t e  i t s e l f  i n s o f a r  a s  i t  
i s  f e a s i b l e .
F i n a l l y ,  McKinnon i n t r o d u c e s  t h e  p o s s i b i l i t y  o f  s u b s t i t u t i o n  of 
d o m e s t i c  p r o d u c t i o n  f o r  i m p o r t s  i n t o  t h e  m o d e l .  To do t h i s  he 
r e p l a c e s  t h e  f i x e d - p r o p o r t i o n s  p r o d u c t i o n  f u n c t i o n  w i t h  a c o n s t a n t  
e l a s t i c i t y  o f  s u b s t i t u t i o n  (CES) p r o d u c t i o n  f u n c t i o n  o r i g i n a l l y  p r o ­
p o s e d  by Arrow,  Minhas  , Chenery  and S o l o w . T h i s  f u n c t i o n  i s  
c h a r a c t e r i z e d  by a c o n s t a n t  e l a s t i c i t y  o f  s u b s t i t u t i o n  among th e  
f a c t o r s ,  h e n c e  t h e  a b b r e v i a t i o n  CES. W hile  i t  i s  beyond  t h e  s c o p e  
of  t h i s  p a p e r  t o  c o n s i d e r  t h e  m a t h e m a t i c s  o f  s u ch  a f u n c t i o n ,  i t  may 
s u f f i c e  t o  s a v  t h a t  i t  a p p r o a c h e s  t h e  C obb-D ouglas  form as th e  
e l a s t i c i t y  o f  s u b s t i t u t i o n  a p p r o a c h e s  o n e ,  and th e  f i x e d - c o e f f i c i e n t s  
t y p e  as  t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n  a p p r o a c h e s  z e r o .  I t  may, i . e . ,  
be  r e g a r d e d  as  an i n t e r m e d i a t e  c a s e  i n v o l v i n g  s u b s t i t u t i o n  w i t h  some 
d i f f i c u l t y  and c o s t .  A c c o r d i n g l y ,  McKinnon e x p l i c i t l y  r e j e c t s  t h e
55Ar row, C h e n e r y ,  M in h a s ,  So low ,  " C a p i t a l - L a b o r  S u b s t i t u t i o n  
and Economic E f f i c i e n c y , "  Review o f  Economics  and S t a t i s t ! c s , LXTIT ,
3 (A ugus t  1 9 6 1 ) ,  pp .  2 2 5 - 5 0 .  Fo r  a more r e c e n t  d i s c u s s i o n  o f  th e  
CES f u n c t i o n  and  i t s  u s e s  and d r a w b a c k s ,  s e e  So low ,  "Some R e c e n t  
D ev e lopm en ts  i n  t h e  Theory  o f  P r o d u c t i o n , "  i n  M. Brown, E d . ,  The 
Theory  and E m p i r i c a l  A n a l y s i s  o f  P r o d u c t i o n  (New York and London: 
NBER/Columbia U n i v e r s i t y  P r e s s ,  1 9 6 7 ) .
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Cobb-Douglas  v e r s i o n .
Diwan, f o l l o w i n g  Chenery  e t  a l .  b u t  u n l i k e  McKinnon, f a l l s  to  
d i s t i n g u i s h  b e tw ee n  i m p o r t s  o f  c a p i t a l  goods  and i m p o r t s  o f  raw and 
s e m i f i n i s h e d  m a t e r i a l s . ^  R a t h e r  he w r i t e s  o u t p u t  as a f u n c t i o n  o f  
d o m e s t i c  c a p i t a l  and i m p o r t s ,  and p r o p o s e s  t o  t e s t  s t a t i s t i c a l l y  f o r  
such  a r e l a t i o n .  More r e a l i s t i c ,  he g r a n t s ,  w ou ld  be a p r o d u c t i o n  
f u n c t i o n  w i t h  an e x p l i c i t  l a b o r  i n p u t ,  b u t  he f e e l s  t h a t  t h e  assump­
t i o n  t h a t  l a b o r  i s  abun d an t  j u s t i f i e s  d e l e t i n g  i t .  M o r e o v e r ,  t h i s  i s  
s t a t i s t i c a l l y  c o n v e n i e n t ,  s i n c e  t h e  g row th  o f  t h e  o t h e r  two i n p u t s  
w i l l  t e n d  to  be  h i g h l y  i n t e r c o r r e l a t e d  w i t h  t h a t  o f  l a b o r ,  which  m ig h t  
make I t  i m p o s s i b l e  t o  t e s t  t h e  p r o p o s i t i o n .
Diwan*s r e s u l t s  seem to  be  f l a w e d  by h i s  c h o i c e  o f  a p r o d u c t i o n  
f u n c t i o n  t o  e s t i m a t e .  tie u sed  t h e  Cobb- l )oug las  fo rm ,  w h i c h ,  as n o t e d  
a b o v e ,  i s  i l l - s u i t e d  t o  t h e  a s s u m p t i o n  o f  d i f f i c u l t y  i n  s u b s t i t u t i n g  
d o m e s t i c  f o r  i m p o r t e d  f a c t o r s  o f  p r o d u c t i o n ,  a l t h o u g h  i t  i s  v e ry  con­
v e n i e n t  s t a t i s t i c a l l y .  The c o e f f i c i e n t  f o r  i m p o r t s  i s  on t h e  o r d e r  o f  
. 0 9 ,  w h ich  would  mean t h a t  a one p e r c e n t  i n c r e a s e  i n  i m p o r t s  would  
p e r m i t  n i n e - o n e - h u n d r e d t h s  o f  a p e r c e n t  i n c r e a s e  i n  o u t p u t .  However,  
t h e  c o e f f i c i e n t  i s  c l e a r l y  s t a t i s t i c a l l y  s i g n i f i c a n t ,  and the  
e x p l a n a t o r y  power o f  t h e  r e l a t i o n  i s  b e t t e r  th a n  the  c o r r e s p o n d i n g  
l o g - l i n e a r  e q u a t i o n  f o r  c a p i t a l  a l o n e . I t  i s  w o r th  m e n t i o n i n g
t h a t  t h e  l i n e a r  form g i v e s  an e q u a l l y  good f i t ,  and a q u i t e  h i g h
5 8m a r g i n a l  p r o d u c t  o f  i m p o r t s .  T h i s  l i n e a r  form i s  n o t  the  f i x e d -
560 p . c i t . . p.  531 .
5 7T b l d . , p .  533.
tif d . ,  p.  5 3 7 ,  n o t e  12.
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p r o p o r t i o n s  form b u t  an a d d i t i v e  o n e ,  h o w e v e r ,  and I t  I s  d i f f i c u l t  t o  
s a y  j u s t  w h a t  e i t h e r  o f  D iw a n ' s  r e s u l t s  mean f o r  t h e  p a r a m e t e r s  o f  a 
f l x e d - p r o p o r t i o n  m o d e l .
D iw a n 's  d a t a  a r e  f o r  I n d i a .  They h ave  some f a u l t s  f o r  t h i s  k i n d  
o f  a n a l y s i s ,  i n e v i t a b l y ,  b u t  Diwan m e e t s  t h e  a rg u m e n ts  a g a i n s t  t h e  d a t a  
as f o l l o w s :  1) c a p i t a l  and i m p o r t s  can h a r d l y  be  e x p e c t e d  t o  be  i n ­
d e p e n d e n t  as l e a s t - s q u a r e s  a n a l y s i s  r e q u i r e s ,  s i n c e  some c a p i t a l  goods 
a r e  i m p o r t e d .  However ,  i n v e s t m e n t  t e n d s  t o  be on the  o r d e r  o f  o n e -  
t h i r t i e t h  o f  t h e  c a p i t a l  s t o c k ,  and i t  f o l l o w s  t h a t  c a p i t a l  i m p o r t s  
a r e  a b o u t  one o n e - h u n d r e d t h  o f  t h e  c a p i t a l  s t o c k .  In a d d i t i o n ,  they
e n t e r  i n t o  t h e  d e t e r m i n a t i o n  o f  t h e  c a p i t a l  s t o c k  i n  a " c o m p l i c a t e d
5 9
and n o n l i n e a r  w a y . "  Thus th e y  a r e  e f f e c t i v e l y  i n d e p e n d e n t .  2) Al­
though  t o t a l  c a p i t a l  e s t i m a t e s  i n  l i e u  o f  d o m e s t i c  c a p i t a l  e s t i m a t e s  
have  b e en  u s e d ,  t h e  t o t a l  c a p i t a l  e s t i m a t e s  a r e  t o  be r e g a r d e d  a s  a 
p ro x y  f o r  d o m e s t i c  c a p i t a l .
T h i s  l a s t  p o i n t  h a r d l y  seems s a t i s f a c t o r y  from a t h e o r e t i c a l  
p o i n t  o f  v iew .  However,  i t  w ou ld  seem t h a t  t h i s  d i f f i c u l t y  w ou ld  p r e ­
j u d i c e  t h e  e s t i m a t e  a g a i n s t  t h e  h y p o t h e s i s  t h a t  i m p o r t s  e n t e r  i n t o  
t h e  p r o d u c t i v e  s y s t e m  as an i n d e p e n d e n t  f a c t o r  o f  p r o d u c t i o n ,  s i n c e  
t h e  c o e f f i c i e n t  f o r  c a p i t a l  would  a c t u a l l y  i n c l u d e  p a r t  o f  t h e  e f f e c t  
o f  i m p o r t s .  T h u s ,  c o n t r a r y  t o  D iw a n 's  a s s e r t i o n ,  i t  h a r d l y  seems
p r o p e r  t o  r e g a r d  th e  p r o d u c t i o n  f u n c t i o n  as  a " d e c i s i o n  f u n c t i o n ,
■d e c i s i o n  b e i n g  t h e  s u b s t i t u t i o n  o f  ' d o m e s t i c  c a p i t a l '  f o r  i m p o r t s .  
However,  i t  does  seem t o  be p o s s i b l e  t o  c o n c l u d e  t h a t  i n  t n e  c a s e  o f
59 Qp. c i  t . , p . 5 34. 
6° I b i d . , p .  534.
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I n d i a ,  i m p o r t s  may f r u i t f u l l y  be  r e g a r d e d  as  a f a c t o r  o f  p r o d u c t i o n .
B a l d w i n ' s  n o t e ^  seems t o  f i l l  a r a t h e r  p u z z l i n g  gap i n  t h e  
t h e o r y  o f  i n t e r n a t i o n a l  t r a d e  when a l l  goods can be  p r o d u c e d  by a l l  
c o u n t r i e s ,  i . e . ,  c o m p a r a t i v e  a d v a n t a g e  t h e o r y :  t h a t  i s ,  t h e  c a s e  i n
which  one  o f  t h e  goods  t r a d e d  i s  a c a p i t a l  good.  S i n c e  Baldwin  a s ­
sumes t h a t  t h e r e  a r e  j u s t  two g o o d s ,  two c o u n t r i e s ,  and two f a c t o r s ,  
one m ig h t  b e t t e r  s a y ,  one o f  t h e  goods i s  t h e  c a p i t a l  good .  B a l d w i n ' s  
method i s  c o m p a r a t i v e  s t a t i c s ,  and  he a ssum es  i d e n t i c a l  t a s t e s  among 
a l l  i n d i v i d u a l s  i n  e ach  c o u n t r y ,  no t e c h n o l o g i c a l  p r o g r e s s ,  and d im in ­
i s h i n g  m a r g i n a l  r a t e s  o f  s u b s t i t u t i o n  in  p r o d u c t i o n .  F o l l o w i n g  
6 2L e o n t i e f ,  he  assumes  t h a t  i n d i v i d u a l s  make t h e i r  s a v i n g s  p l a n s  in  
th e  l i g h t  o f  t h e  e x i s t i n g  t r a n s f o r m a t i o n  c u rv e  b e tw ee n  p r e s e n t  and 
f u t u r e  in c o m e ,  b u t  t h e n  r e v i s e  them i n  s u c c e e d i n g  p e r i o d s  as i n c r e a s e s  
i n  th e  s t o c k  o f  c a p i t a l  b r i n g  a b o u t  o u tw a rd  s h i f t s  o f  t h a t  t r a n s f o r m a ­
t i o n  c u r v e .  In  t h i s  u n i v e r s e ,  an i s o l a t e d  c o u n t r y  w i l l  a p p r o a c h  a 
s t a t i o n a r y  s t a t e  i n  which  n e x t  y e a r ' s  e x p e c t e d  income i s  e q u a l  t o  t h i s  
y e a r ' s  and no a d d i t i o n a l  s a v i n g  t a k e s  p l a c e .  I f  t r a d e  i s  o p en ed  b e ­
tween two c o u n t r i e s ,  as u s u a l ,  t h e  one w i t h  a c o m p a r a t i v e  a d v a n t a g e  i n  
t h e  c a p i t a l  good w i l l  e x p o r t  i t .  Assuming t h a t  f u t u r e  income I s  n o t  
an i n f e r i o r  g o od ,  t h e  r a t e  o f  s a v i n g  w i l l  i n c r e a s e  i n  t h e  c a p i t a l -  
i m p o r t i n g  c o u n t r y .  ( A c t u a l l y  t h i s  a ssumes  a l s o  t h a t  t h e  d e c r e a s e  
i n  t h e  r e l a t i v e  s h a r e  o f  c a p i t a l  i n  income as  a r e s u l t  o f  f a c t o r -  
p r i c e  e q u a l i z a t i o n  i n  t r a d e  d o es  n o t  d e c r e a s e  t h e  p r o p e n s i t y  to  s a v e
61rtOp . c i  t .
6 2" T h e o r e t i c a l  Note  on T i m e - P r e f e r e n c e  , P r o d u c t i v i t y  o f  
C a p i t a l ,  S t a g n a t i o n ,  and  Economic  G ro w th , "  A merican  Economic Review 
XI. V I1 1 , 1 (M arch ,  1 9 5 8 ) ,  pp .  105 -111 .
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t o  a d e g r e e  t h a t  o f f s e t s  t h e  e f f e c t s  o f  a l o w e r  p r i c e  o f  c a p i t a l  goods
and h e n c e  o f  n e x t  y e a r ' s  income i n  t e rm s  o f  t h i s  y e a r ' s .  T h i s  i n t e r -
6 3e s t i n g  q u a l i f i c a t i o n  i s  m e n t i o n e d  o n ly  i n  p a s s i n g ,  i n  a f o o t n o t e .  ) 
The g row th  r a t e  o f  th e  c a p i t a l - e x p o r t i n g  c o u n t r y  may e i t h e r  i n c r e a s e  
o r  d e c r e a s e .  The two c o u n t r i e s  w i l l  a g a i n  a p p r o a c h  t h e i r  s t a t i o n a r y  
s t a t e s ,  and I f  t h e  t a s t e s  w i t h  r e s p e c t  t o  p r e s e n t  and f u t u r e  Income 
a r e  I d e n t i c a l  as b e tw e e n  t h e  two c o u n t r i e s ,  t h e  c a p i t a l - 1a b o r  r a t i o s  
w i l l  be i d e n t i c a l .  World  income w i l l  be  h i g h e r  t h a n  i n  t h e  n o - t r a d e  
c a s e ,  i n  t h e  s t a t i o n a r y  s t a t e ,  and t h e  r a t e  o f  I n t e r e s t  w i l l  be  th e  
same i n  a l l  c o u n t r i e s  w h ic h  p r o d u c e  some o f  b o t h  go o d s .
T h i s  i s  h a r d l y  a s u r p r i s i n g  r e s u l t  i n  t h e  l i g h t  o f  t h e  assump­
t i o n s  w h ich  a r e  r e q u i r e d  to  p r o d u c e  i t ,  and t h e y  c l e a r l y  imply  t h a t  
t h i s  t h e o r y  i s  n o t  m ean t  t o  a p p ly  t o  t r a d e  b e tw e e n  t h e  ad v an c e d  and
u n d e r d e v e l o p e d  c o u n t r i e s .  They i n c l u d e  " t h a t  t h e  f u l l  s e t  o f  a s s u n p -
64t i o n s  n e e d e d  f o r  f a c t o r - p r i c e  e q u a l i z a t i o n  be  s a t i s f i e d , "  t h a t  e a c h  
c o u n t r y  p r o d u c e  some o f  e ach  good a t  t h e  o u t s e t ,  t h a t  t h e  c a p i t a l  
good " i s  assumed t o  be u n i f o r m l y  c a p i t a l - i n t e n s i v e  compared  t o  t h e  
c o n su m p t io n  g o o d , " ^  and t h a t  t h e  a g g r e g a t e  s a v i n g  b e h a v i o r  o f  b o t h  
c o u n t r i e s  i s  as  though  a l l  r e s i d e n t s  o f  e ac h  c o u n t r y  had  i d e n t i c a l  
t a s t e s  a s  b e tw ee n  p r e s e n t  and  f u t u r e  incom e .  The f a c t o r - p r i c e  e q u a l ­
i z a t i o n  a s s u m p t i o n s  i n c l u d e  t h e  i d e n t i t y  o f  t h e  p r o d u c t i o n  f u n c t i o n s ^
6 3B a l d w i n ,  jdj>. c i t . , p .  8 9 5 ,  n o t e  7.
64 I b i d . , p .  845 ,  n o t e  9.
6 5 I b i d . , p .  884.
66See  H e l l e r ,  op,  c i t . , pp .  93-1Q1;  S a m u e l s o n ,  P a u l ,  " I n t e r n a ­
t i o n a l  T r a d e  and  th e  E q u a l i z a t i o n  o f  F a c t o r  P r i c e s , "  Economic 
J o u r n a l .  LVITI ,  2 ( Ju n e  1 9 4 8 ) ,  pp .  163 -1 8 4 .
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and t h a t  t h e r e  be no  more c o m m o d i t ie s  t h a n  t h e r e  a r e  f a c t o r s .  T h i s  
l a s t  means t h a t  t h e  a s s u m p t io n  o f  j u s t  one c a p i t a l  g o o d ,  o r  i n  e f f e c t  
t h a t  b o t h  c o u n t r i e s  p r o d u c e  a l l  c a p i t a l  goods  and m o r e o v e r  p r o d u c e  
them i n  i d e n t i c a l  p r o p o r t i o n s ,  i s  n o t  a s i m p l i f y i n g  a s s u m p t i o n  b u t  
b a s i c  t o  t h e  r e s u l t s  o b t a i n e d .  T h i s  t h u s  e x c l u d e s ,  by a s s u m p t i o n ,  
b o t h  t h e  dynamic  p r o c e s s  l e a d i n g  t o  a f a c t o r - p r o p o r t i o n s  p ro b le m  
d e s c r i b e d  i n  c h a p t e r  f o u r  be low  and t h e  i d e a  o f  an i m p o r t  minimum 
due t o  r e q u i r e m e n t s  o f  raw and s e m i - f i n i s h e d  m a t e r i a l s  w h ich  c a n n o t  
be  p r o d u c e d  i n  th e  d e v e l o p i n g  c o u n t r y .  Tn s h o r t ,  i t s  a p p l i c a b i l i t y  
i s  l i m i t e d  t o  th e  d e v e l o p e d  c o u n t r i e s .
Baldwin  s a y s ,  " I t  may be  i n c r e a s i n g l y  u s e f u l  t o  r e g a r d  i n t e r n a ­
t i o n a l  t r a d e ,  e s p e c i a l l y  among more a d v a n c e d  c o u n t r i e s ,  as e s s e n t i a l l y  
an a d j u s t m e n t  p r o c e s s  in r e s p o n s e  to  a d i s e q u i l i b r i u m  s i t u a t i o n . "
I t  i s  e a s y  t o  c o n c u r ,  e s p e c i a l l y  i f  we may q u a l i f y  t h e  s t a t e m e n t  by 
th e  o b s e r v a t i o n  t h a t  t h e  a d j u s t m e n t  p r o c e s s  may a c t u a l l y  be  d i s -  
e q u i l i b r a t i n g  as w e l l  as  e q u i l i b r a t i n g .  " T h e r e f o r e ,  t r a d e  s h o u l d  
be r e g a r d e d  as  b a s e d  on such  f a c t o r s  as  s h o r t - r u n  d i f f e r e n c e s  i n  
th e  know ledge  o f  p r o d u c t i v e  t e c h n i q u e s , "  i . e . ,  s h o r t - r u n  d i f f e r e n c e s  
i n  t h e  p r o d u c t i o n  f u n c t i o n s  o f  the  d i f f e r e n t  c o u n t r i e s ,  " a n d  d i f ­
f e r e n c e s  i n  t a s t e s — a f a c t o r  t h a t  may a l s o  be b e s t  r e g a r d e d  as 
s h o r t - r u n .  D i f f e r e n c e s  i n  t h e  r a t e  o f  p o p u l a t i o n  g r o w t h ,  d i f f e r e n c e s  
in  p r e f e r e n c e  c h a n g e s ,  e t c . ,  may w e l l  m a i n t a i n  t h e  r e l a t i v e  
i m p o r t a n c e  o f  i n t e r n a t i o n a l  t r a d e ,  b u t  t h e  p u r e  t h e o r y  o f  t r a d e  
s h o u l d  make c l e a r  t h e  dynamic  f o r c e s  t e n d i n g  t o  r e d u c e  t r a d e . "  I t  
s h o u l d  a l s o  make c l e a r  t h e  dynamic  f o r c e s  t e n d i n g  t o  i n c r e a s e  o r  
b i a s  t r a d e ,  i f  su ch  f o r c e s  e x i s t ,  as  th e y  e v i d e n t l y  do .  "By i g n o r i n g  
c a p i t a l - g o o d s  t r a d e  t h a t  i s  f i n a n c e d  by c u r r e n t  e x p o r t s ,
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i n t e r n a t i o n a l  t r a d e  t h e o r y  ha s  f a i l e d  t o  do b o . " ^
By v i r t u e  o f  i t s  h i g h l y  a b s t r a c t  c h a r a c t e r ,  i t  i s  d o u b t f u l  t h a t  
B a l d w i n ' s  t h e o r y  i s  a d e q u a t e  ev en  t o  t r a d e  among t h e  d e v e l o p e d  
c o u n t r i e s .  I t  i s ,  h o w e v e r ,  a s t e p  In  t h e  d i r e c t i o n  o f  t h e  t h e o r y  
o f  r e s p o n s i v e  t r a d e  which  Baldwin  i n v o k e s ,  and i s  u s e f u l  as  s u c h .
A more r e a l i s t i c  model a l o n g  t h e  same l i n e s ,  w h ich  c o u l d  c r e d i b l y  
p o s i t  e q u i l i b r a t i n g  t e n d e n c i e s  among t r a d i n g  c o u n t r i e s  on t h e  s o l e  
c o n d i t i o n  t h a t  a l l  a r e  c a p a b l e  o f  p r o d u c i n g  eac h  type  o f  c a p i t a l  
good ,  w ou ld  seem t o  e s t a b l i s h  t h a t  t h e  i n a b i l i t y  o f  some c o u n t r i e s  
t o  p r o d u c e  some k i n d s  o f  c a p i t a l  goods  i s  n o t  o n l y  s u f f i c i e n t ,  as 
shown i n  t h i s  p a p e r ,  b u t  n e c e s s a r y  t o  e x p l a i n  d e v e l o p m e n t a l  p ro b le m s  
w i t h i n  an econom ic  f ram ew ork .  T h i s  would  be  a s e r v i c e  i n d e e d .
H r .  L i n d e r ' s  T rade  and Tr a d e  P o l i c y  f o r  Development  
The m os t  c o m p re h e n s iv e  and c o m p le te  s t a t e m e n t  t o  d a t e  o f  th e  
i m p o r t - l i m i t e d  g rowth  t h e o r y  i s  L i n d e r ' s  T r a d e  and T r a d e  P o l i c y  f o r  
D e v e lo p m e n t . F i r s t ,  L i n d e r  r e c o g n i z e s  t h e  n e ed  f o r  a t  l e a s t  two 
t h e o r i e s  o f  t r a d e  f o r  u n d e r d e v e l o p e d  c o u n t r i e s ,  d i s t i n g u i s h i n g  w ha t  he 
c a l l s  " d e v e l o p i n g "  and " b a c k w a rd "  c o u n t r i e s .  I t  i s  i n  t h e  c a s e  o f  t h e  
f i r s t  t h a t  t h e  i m p o r t - l i m i t i n g  model i s  t o  be  a p p l i e d .  L i n d e r  
r e c o g n i z e s  t h a t  t h i s  k i n d  of  t h e o r y  h a s  p r e c e d e n t s  in  s e v e r a l  
t e n d e n c i e s  o f  t h o u g h t ,  and  i n d e e d  d i s av o w s  any c l a i m  to  o r i g i n a l i t y  
o t h e r  t h a n  i n c r e a s e d  r i g o r .  In  t h i s  he may he t o o  m o d e s t ,  s i n c e  as  
he  s a y s ,  " t h e o r i e s  o f  t r a d e  i n  u n d e r d e v e l o p e d  c o u n t r i e s  w i l l  n e v e r  be 
r e g a r d e d  as a n y t h i n g  b u t  a s s e r t i o n s ,  so l o n g  as  i t  i s  n o t  c a r e f u l l y
^ A l l  o f  t h e  p r e c e d i n g  q u o t a t i o n s  i n  t h i s  c h a p t e r  a r e  drawn 
s e q u e n t i a l l y  from the  s e c o n d  p a r a g r a p h ,  o £ .  c i t . ,  p .  847.
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e x p l a i n e d  why c o n v e n t i o n a l  t h e o r y  c a n n o t  be u sed  as a g e n e r a l  t h e o r y
a p p l i e d  w i t h  e q u a l  v a l i d i t y  t o  d e v e l o p e d  and  l e s s  d e v e l o p e d  coun-  
6 8t r i e s . "  M o r e o v e r ,  and  t h i s  i s  a s p e c i a l  a s p e c t  o f  t h e  formu­
l a t i o n  of  more r i g o r o u s  t h e o r y ,  i t  i s  n e c e s s a r y  t o  d e f i n e  e x a c t l y
u n d e r  wha t  c i r c u m s t a n c e s  and to  wha t  e x t e n t  c o n v e n t i o n a l  t h e o r y  i s ,
69in  f a c t ,  a p p l i c a b l e  t o  u n d e r d e v e l o p e d  c o u n t r i e s . "  Hence L i n d e r  i s  
p r o p o s i n g  a t h e o r y  which  i s  new, as  t h e o r y ,  even  though  i t s  c o n c l u ­
s i o n s  a r e  t h o s e  w h ich  have  been  adduced  on l e s s  s y s t e m a t i c  g ro u n d s  
b e f o r e ,  by and l a r g e .  A c t u a l l y ,  a l t h o u g h  t h e  works  o f  Chenery  and 
B ru n o ,  McKinnon, and o t h e r s  c i t e d  a b o v e ,  a r e  as  he s a y s ,  " e v e n  more 
r e m i n i s c e n t . . . o f  th e  a n a l y t i c a l  fr amework  s u g g e s t e d  h e r e . . . . i t  i s  
n e v e r  d e m o n s t r a t e d  in  t h e s e  w r i t i n g s  how, c o n s i d e r i n g  t h e  a n a l y s i s  
o f  e x i s t i n g  t r a d e  t h e o r y ,  a f o r e i g n - e x c h a n g e  c o n s t r a i n t  c o u ld  p r e v a i l  
w i t h o u t  s i m p l y  b e i n g  th e  r e f l e c t i o n  o f  i n s u f f i c i e n t  d o m e s t i c  s a v i n g s  
o r  i n e p t  e x p e n d i t u r e  p o l i c i e s .  To show t h i s  w ou ld  seem to  be  t h e  
c r u c i a l  t a s k . . . , " 7^ L i n d e r  does  im prove  on t h e i r  t h e o r i e s  in  t h i s  
s e n s e ,  b u t  h i s  s o l u t i o n  l e a v e s  a b i t  t o  be d e s i r e d .
L i n d e r  d i s t i n g u i s h e s  among c a t e g o r i e s  o f  i m p o r t s  w h ich  a r e  
n e c e s s a r y  as  i n p u t s  t o  t h e  d e v e l o p i n g  economy:
The d e v e lo p m e n t  p r o c e s s  t h e n  r e q u i r e s  c e r t a i n  e x p a n s i o n  
i m p o r t s , i n  th e  a b se n c e  o f  w h ich  g rowth  p o t e n t i a l  ( i n  t h e  
form o f  a n e t  s a v i n g s  p o t e n t i a l )  c o u l d  n o t  be f u l l y  e x p l o i t e d ,  
a n d ,  i n  o r d e r  t o  keep  e x i s t i n g  c a p a c i t y  u n changed  and to  
a v o id  t h e  f r u s t r a t i o n  o f  s a v i n g s  f o r  r e i n v e s t m e n t ,  r e i n v e s t -  
ment  i m p o r t s , i n  the  form o f  c a p i t a l  goods to  r e p l a c e  fo rm er
^ L i n d e r ,  c i t . , p .  7.
6 9 I b i d . , p .  7.
7° t b i d . , p .  71.
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e x p a n s i o n  i m p o r t s ;  t o g e t h e r  t h e s e  c o n s t i t u t e  i n v e s t m e n t  
i m p o r t s . i n  o r d e r  f u l l y  t o  u t i l i z e  e x i s t i n g  c a p a c i t y ,  
t h e r e  m us t  a l s o  be  c e r t a i n  o p e r a t i o n  i m p o r t s — s p a r e  p a r t s  
t o  i m p o r t e d  c a p i t a l  goods  and  nondocnes t ic  p r i m a r y  p r o d u c t s .  
R e i n v e s t m e n t  and o p e r a t i o n  i m p o r t s  t o g e t h e r  c o n s t i t u t e  
m a i n t e n a n c e  i m p o r t s . A l l  o f  t h e s e  i n p u t  i m p o r t s  a r e  n e c e s ­
s a r y  t o  a v o i d  u n d e r u t i l i z a t i o n  o f  e x i s t i n g  r e s o u r c e s  and 
f r u s t r a t i o n  o f  t h e  g row th  p o t e n t i a l ,  and i t  i s  assumed t h a t  
t h e y  can be s e c u r e d  o n l y  from ad v an c e d  c o u n t r i e s . ^
However,  some c a p i t a l  goods  can be d o m e s t i c a l l y  p r o d u c e d .
F o r  L i n d e r ,  "The i n p u t - i m p o r t  r e q u i r e m e n t  c o n s t i t u t e s  a f a c t o r -  
72p r o p o r t i o n s  p r o b l e m ."  which  i s ,  h o w e v e r ,  o f  a d i f f e r e n t  n a t u r e
73from t h a t  d e s c r i b e d  by E ck au s .  T h i s  f a c t o r - p r o p o r t i o n s  p ro b le m  
a r i s e s  o u t  o f  l i m i t e d  s u b s t i t u t a b i l i t y  o f  d o m e s t i c  and f o r e i g n  
r e s o u r c e s .  T h u s ,  n o t  o n ly  l a b o r ,  as i n  E c k a u s ' s  m o d e l ,  b u t  a l s o  
d o m e s t i c  c a p i t a l  r e s o u r c e s ,  may be unemployed as a r e s u l t  o f  th e  
s h o r t a g e  o f  t h e  s c a r c e  f a c t o r .  L i n d e r  a s k s  why t h e r e  i s  l i m i t e d  
s u b s t i t u t a b i l i t y  and r e s p o n d s  t h a t  u n d e r d e v e l o p e d  c o u n t r i e s  s e e k  
modern  t e c h n i q u e s ,  which  r e q u i r e  e x p a n s i o n  i m p o r t s ,  b e c a u s e  1) o f  a 
" d e m o n s t r a t i o n  e f f e c t "  i n  c a p i t a l  goods and c o n s i d e r a t i o n s  o f  n a t i o n a l  
p r e s t i g e ,  2) s im p le  t e c h n i q u e s  c a n n o t  s im p ly  be t a k e n  o v e r  from o t h e r  
c o u n t r i e s ,  which  have  l a r g e l y  f o r g o t t e n  them, and h e n c e  th e  use  of  
s i m p l e  t e c h n i q u e s  would  r e q u i r e  so much i n v e n t i o n  and e x p e r i m e n t a t i o n  
t h a t  t h e  b e n e f i t  would  be l o s t .  L i n d e r  i s  u n c o n c e r n e d  w i t h  w h e t h e r  
t h e  demand f o r  m odem  c a p i t a l  goods i s  s t r i c t l y  r a t i o n a l  o r  n o t ,  b u t  
he  r e g a r d s  i t  as a  f a c t .  More ,  even  i f  s u b s t i t u t i o n  i s  p o s s i b l e ,  " a
71I b l d . , pp .  1 1 -1 2 .
72I b i d . , p .  13.
7 3E c k a u s ,  R. S . ,  " F a c t o r  P r o p o r t i o n s  i n  U n d e r d e v e lo p e d  A r e a s , "  
A mer ican  Economic Review,  X L I , 4 ( S e p t e m b e r ,  1 9 5 5 ) ,  p p .  5 3 9 -6 5 .
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c o u n t r y  m i g h t  s t i l l ,  o f  c o u r s e ,  f a c e  a  f a c t o r - p r o p o r t i o n s  p r o b le m .
T h i s  s i t u a t i o n  would  a r i s e  when t h e  s u b s t i t u t i o n  o f  d o m e s t i c  f a c t o r s  
f o r  i m p o r t e d  i n p u t s  c o u ld  n o t  be  c a r r i e d  any f u r t h e r , "
h i n d e r  t h e n  p r o c e e d s  t o  g i v e  an a l g e b r a i c  e x p o s i t i o n  o f  a model
74b a s i c a l l y  s i m i l a r  t o  t h a t  o f  McKinnon, and t o  o b s e r v e  t h a t  i f  t h e  
c a p a c i t y  t o  im p o r t  i s  i n a d e q u a t e  t o  s u p p l v  t h e  t o t a l  i m p o r t  r e q u i r e ­
m e n t ,  i n c l u d i n g  s u f f i c i e n t  e x p a n s i o n  i m p o r t s  to  p e r m i t  new i n v e s t m e n t  
e q u a l  t o  d e s i r e d  n e t  s a v i n g s  a t  f u l l  e m ploym en t ,  s a v i n g  w i l l  be  f r u s ­
t r a t e d .  T h i s  may t a k e  p l a c e  e i t h e r  th r o u g h  a d e c r e a s e  i n  t h e  p r o p e n ­
s i t y  t o  s a v e  o r  a K e y n e s i a n  d e c r e a s e  i n  a g g r e g a t e  demand, o r  b o t h .
The d e c r e a s e  i n  r e a l i z e d  s a v i n g  t h a t  r e s u l t s  may come a b o u t  p a r t l y  
t h r o u g h  d e c r e a s i n g  new i n v e s t m e n t ,  b u t  i t  a l s o  may r e p r e s e n t  r e d i r e c ­
t i o n  o f  i m p o r t s  from o p e r a t i o n s  i m p o r t s  t o  i n v e s t m e n t  i m p o r t s ,  and 
h e n ce  a d e c r e a s e  i n  c a p a c i t y  u s e .  F u r t h e r ,  an i n c r e a s e  in  i n v e s t m e n t  
may a c t u a l l y  b r i n g  about; a d e c r e a s e  i n  c a p a c i t y  u s e .  T h i s  c o n c e p t  o f  
f r u s t r a t e d  s a v i n g  i s ,  as L i n d e r  s a y s ,  d i r e c t l y  t a k e n  o v e r  from 
H ir s c h m an .  ^
L i n d e r  o b s e r v e s  t h a t  a l l  c o u n t r i e s  f a c e  a p ro b le m  o f  r i g i d  
i m p o r t  r e q u i r e m e n t s  t o  m a i n t a i n  p r o d u c t i o n ,  so  t h a t  c a n n o t  be  a l l  
t h e r e  i s  t o  t h e  p r o b le m  o f  t h e  u n d e r d e v e l o p e d  c o u n t r i e s .  However,  i n  
t h e  d e v e l o p e d  c o u n t r i e s ,  t h o s e  r e q u i r e m e n t s  may be r e l a t i v e l y  m in o r .  
(E u ro p e  a f t e r  World  War TVo i s  c i t e d  as  an e x c e p t i o n . )  In  p a r t i c u l a r ,  
t h e i r  i m p o r t s  a r e  u s u a l l y  l i m i t e d  t o  o p e r a t i o n  i m p o r t s .  R a t h e r ,  t h e  
d i f f i c u l t y  o f  t h e  u n d e r d e v e l o p e d  c o u n t r i e s  s t em s  from t h e  f a c t  t h a t
74„Op. c i t .
^ H i r s c h m a n ,  A. 0 .  , S t r a t e g y  o f  Economic Development  (New 
Haven and London;  Y a le  P ^ e s s ,  1 9 5 8 ) ,  p .  37.  L i n d e r  o p . c l t . ,  p.  18.
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t h e y  h ave  an e x p o r t  maximum as w e l l  as  an i m p o r t  minimum. A m a j o r  
p a r t  o f  L i n d e r ' s  t h e o r y  i s  d e v o t e d  t o  e x p l a i n i n g  t h i s  f a c t .
I t  i s  f a i r l y  c l e a r  t h a t  t h e r e  may be  an e x p o r t  maximum f o r  a 
s i n g l e  e x p o r t  good i f  t h e  demand i s  i n e l a s t i c ,  t h e  r e t u r n s  t o  s c a l e  
d i m i n i s h ,  o r  b o t h .  However ,  when d i f f i c u l t i e s  o f  e x p a n d i n g  o u t p u t  i n  
a s i n g l e  s e c t o r  o c c u r ,  why s h o u l d  n o t  new e x p o r t  i n d u s t r i e s  be  added?  
I t  i s  c l e a r  t h a t  t h e  u n d e r d e v e l o p e d  c o u n t r i e s  h a v e  some d i f f i c u l t i e s  
a l o n g  t h o s e  l i n e s ,  and L i n d e r  e x p l a i n s  t h i s  by t h e  h y p o t h e s i s  o f  
r e p r e s e n t a t i v e  demand. T h i s  h y p o t h e s i s  s t a t e s  t h a t  c o u n t r i e s  t e n d  t o  
h ave  a c o m p a r a t i v e  a d v a n t a g e  i n  t h e  p r o d u c t i o n  o f  goods  t y p i c a l  o f  
t h e i r  own demand s t r u c t u r e s .  Thus  a s  they  a t t e m p t  t o  add  e x p o r t s  o f  
p r o d u c t s  more n e a r l y  t y p i c a l  o f  t h e  demand p a t t e r n s  o f  th e  d e v e l o p e d  
c o u n t r i e s ,  t h e y  a r e  l i k e l y  to  f i n d  t h e m s e l v e s  u n a b l e  t o  com pete .
T h i s  i s  an i n t e r e s t i n g  and a p p e a l i n g  h y p o t h e s i s ,  and v e r y  p o s s i b l y  a 
c o r r e c t  one .  I t  d e s e r v e s  s t u d y .  However ,  i t  i s  n o t  n e c e s s a r y  t o  t h e  
i m p o r t - l i m i t e d  g row th  t h e o r y .  The e x p o r t  s e c t o r  may be  r e g a r d e d  a s  
h a v i n g  two m a r g in s  o f  p r o d u c t i o n ,  an i n t e n s i v e  m a rg in  r e p r e s e n t i n g  
e xpanded  p r o d u c t i o n  i n  e x i s t i n g  e x p o r t  i n d u s t r i e s ,  and an e x t e n s i v e  
m a rg in  r e p r e s e n t i n g  th e  a d d i t i o n  o f  new e x p o r t  i n d u s t r i e s .  The 
maximum o f  e x p o r t s ,  i n  v a l u e  t e r m s ,  can  t h e n  be a t t a i n e d  when e ac h  
r e s o u r c e  i s  a l l o c a t e d  in  su ch  a way t h a t  i t s  m a r g i n a l  r e v e n u e  
p r o d u c t  i s  e q u a l  on th e  two m a r g i n s .  E x p a n s io n  on e i t h e r  m arg in  
t h e n  r e q u i r e s  more r e s o u r c e s ,  i n c l u d i n g  i m p o r t e d  o n e s .  However ,  t h e  
s h o r t a g e  o f  t h e  l a t t e r  i s  t h e  d i f f i c u l t y .  L i n d e r ' s  r e p r e s e n t a t i v e  
demand h y p o t h e s i s ,  i f  p r o v e n ,  w ou ld  be  a v a l u a b l e  c o n t r i b u t i o n  i n  t h a t  
i t  would  e x p l a i n  why the  two MRP c u r v e s  t a k e  t h e  form t h e y  seem t o ,  
i . e . ,  c a u s i n g  a c o n c e n t r a t i o n  on p a r t i c u l a r  e x p o r t  p r o d u c t s .
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However ,  t o  s u g g e s t  t h a t  an u n d e r d e v e l o p e d  c o u n t r y  can  ex p an d  i t s  e x ­
p o r t s  by r e a l l o c a t i n g  i t s  r e s o u r c e s  i n  t h e  d i r e c t i o n  o f  new e x p o r t  i n ­
d u s t r i e s  i s  t o  a s s e r t  t h a t  t h e  a l l o c a t i o n  i s  n o t  now r a t i o n a l .  T h i s  
may v e r y  w e l l  be t r u e ,  b u t  i t  i s  w i l d l y  a t  odds  w i t h  th e  p e r f e c t  c o n -  
p e t i t i o n - p r o f i t  m a x im iz in g  a s s u m p t i o n s  t h a t  u n d e r l i e  t h e  t h e o r y  o f  
c o m p a r a t i v e  a d v a n t a g e .
A n o th e r  p o i n t  L i n d e r  makes w i t h  r e s p e c t  t o  t h e  c o m p a r a t i v e  a d v a n ­
t a g e  t h e o r y  i s  t h a t ,  by i g n o r i n g  t h e  d i f f e r e n c e s  i n  a b s o l u t e  p r o d u c t i v ­
i t y  b e tw ee n  two c o u n t r i e s ,  i t  o b s c u r e s  t h e  f a c t  t h a t  one c o u n t r y  may 
f a i l  t o  p r o d u c e  one  good in  t h e  p r e t r a d e  s i t u a t i o n  b e c a u s e  t h e  p r o d u c ­
t i o n  o f  i t  does  n o t  p e r m i t  s u b s i s t e n c e  f a c t o r  p a y m e n t s .  The p r o d u c t i v ­
i t y  o f  l a b o r  i n c r e a s e s  w i t h  i n c r e a s i n g  c a p i t a l  p e r  w o r k e r ,  r e g a r d l e s s  
o f  s c a l e  e c o n o m i e s .  I f ,  i n  t h e  " p r e t r a d e "  ( a n d  p r e d e v e l o p m e n t )  s i t u a ­
t i o n ,  c a p i t a l  goods  c a n n o t  be p r o d u c e d  w i t h  s u b s i s t e n c e  w a g e s ,  t h e r e  
w i l l  be  a  m in im a l  c a p i t a l - l a b o r  r a t i o  f o r  w h ich  s u c h  p r o d u c t i o n  can  be  
u n d e r t a k e n .  ( I t  may b e ,  o f  c o u r s e ,  t h a t  t h e  r a t i o  i s  s m a l l e r  as  t h e  
s c a l e  i s  l a r g e r . )  T h en ,  t h e  l e a s t  d e v e l o p e d  c o u n t r i e s  w i l l  p r o d u c e  th e  
s m a l l e s t  r a n g e  o f  c a p i t a l  g o o d s ,  and t h e  r a n g e  o f  d o m e s t i c  p r o d u c t i o n  
w i l l  r i s e  as  th e  o v e r a l l  c a p i t a l - l a b o r  r a t i o  r i s e s ,  p e r m i t t i n g  more and 
more c a p i t a l - i n t e n s i v e  ( r e l a t i v e  t o  s u b s i s t e n c e  w a g e s )  a c t i v i t i e s  t o  be 
u n d e r t a k e n .
L i n d e r  t h e n  draws s e v e r a l  t h e o r e t i c a l  c o n c l u s i o n s  as  f o l l o w s :
1) The n a t u r e  o f  th e  g a i n s  f rom  t r a d e  i s  d i f f e r e n t ,  s i n c e  im­
p o r t s  f u n c t i o n  n o t  t o  im prove  th e  a l l o c a t i o n  o f  r e s o u r c e s  b u t  t o  a s ­
s u r e  t h e i r  f u l l  em p loym en t .  L i n d e r  d e s c r i b e s  t r a d e  a s  a p o t e n t i a l  
s u p e r e n g i n e  o f  g r o w t h ,  r a t h e r  t h a n  j u s t  an e n g i n e  o f  g r o w th .
2) The c o m p a r a t i v e - c o s t  d o c t r i n e  h a s  l i m i t e d  v a l i d i t y .
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3) I n t e r n a l  and  e x t e r n a l  b a l a n c e  c a n n o t  be  s i m u l t a n e o u s l y  
a c h i e v e d .
4)  The u s u a l  k i n d  o f  s a v i n g s - i n v e s t m e n t  e q u a t i o n  must be 
m o d i f i e d .
5) C a p i t a l  i m p o r t s  do n o t  s u p p l e m e n t  s c a r c e  d o m e s t i c  r e s o u r c e s ,  
b u t  complement a b u n d a n t  d o m e s t i c  r e s o u r c e s .
6)  The b a s i c  p o s t u l a t e  o f  t h e  p u r e  t h e o r y  o f  i n t e r n a t i o n a l  
t r a d e  i s  n o t  f u l f i l l e d .
L i n d e r  t h e n  t u r n s  h i s  a t t e n t i o n  to  t h e  p o s s i b i l i t y  o f  e m p i r i c a l  
p r o o f  o f  t h e  t h e o r y .  He p o i n t s  o u t  t h a t  t h e  e s t a b l i s h m e n t  o f  t h e  t h e o r y  
a s  p r o v e n  w o u ld  r e q u i r e  s t u d i e s  o f  t h e  s u b s t i t u t a b i l i t y  o f  d o m e s t i c  f o r  
f o r e i g n  r e s o u r c e s ,  t h e  r e l a t i o n s h i p  o f  i n p u t  i m p o r t s  t o  c a p a c i t y  u se  
and g r o w t h ,  and t h e  e f f e c t s  o f  e x p e n d i t u r e  p o l i c i e s  on t h e  e x p o r t  p o t e n ­
t i a l .  He does  n o t  u n d e r t a k e  s u c h  e x t e n s i v e  s t u d i e s ,  b u t  he d o es  r e v i e w  
t h e  s t a t i s t i c s  and l i t e r a t u r e ,  t o  a t t e m p t  t o  d e t e r m i n e  w h e t h e r  t h e  im­
p o r t  minimum and e x p o r t  maximum a r e  r e l e v a n t  c o n c e p t s ,  and w h e t h e r  
t h e r e  a r e  i n  f a c t  any  c o u n t r i e s  u n a b l e  t o  meet  t h e i r  i m p o r t  r e q u i r e ­
m e n t s .  He n o t e s  t h a t  t h e  c o u r s e  o f  i n v e s t m e n t s  and  i m p o r t s  o v e r  t im e  
a r e  q u i t e  s i m i l a r  i n  L a t i n  A m e r i c a ,  a n d ,  i n d e e d ,  he  f i n d s  a c o r r e l a t i o n  
b e tw e e n  them w i t h  g r o s s  i n t e r n a l  f i x e d  i n v e s t m e n t  e q u a l  t o  0 .0 1 9  p l u s  
1 .0 5 7 6  t i m e s  i m p o r t s ,  and  a r e g r e s s i o n  c o e f f i c i e n t  o f  . 9 8 .  As L i n d e r  
p o i n t s  o u t ,  su ch  a c o r r e l a t i o n  s a y s  n o t h i n g  a b o u t  c a u s a t i o n ,  and  t h e  
c o n v e n t i o n a l  t h e o r y  w ould  p r e d i c t  a Rood c o r r e l a t i o n ,  s i n c e  i n v e s t m e n t  
w ou ld  d e t e r m i n e  income and income w ould  d e t e r m i n e  i m p o r t s .
L i n d e r  d o es  n o t  a t t e m p t  t o  d e m o n s t r a t e  t h e  e x i s t e n c e  o f  a r i g o r ­
ous  e x p o r t  maximum, b u t  r e v i e w s  t h e  d i f f i c u l t i e s  o f  u n d e r d e v e l o p e d  
c o u n t r i e s  i n  e x p a n d i n g  e x p o r t s .  He p o i n t s  o u t  t h a t  e x p o r t s  o f
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m a n u f a c t u r e d  goods a r e  s m a l l  and g row ing  s m a l l e r  as  a  p e r c e n t a g e  o f  
w o r l d  m a n u f a c t u r e d  e x p o r t s .  (H is  d a t a  a p p ly  t o  t h e  e n t i r e  u n d e r ­
d e v e l o p e d  w o r l d . )  M oreover  t h e y  a r e  i n  l a r g e  p r o p o r t i o n  s i m p l e  b a s e -  
m e t a l  m a n u f a c t u r e s .  The t o t a l  e x p o r t s  o f  t h e  u n d e r d e v e l o p e d  w o r ld  
have  i n c r e a s e d  l e s s  r a p i d l y  th a n  t h e  e x p o r t s  o f  the  d e v e l o p e d  coun-  
t r i  e s .
The q u e s t i o n  o f  t h e  e x i s t e n c e  o f  an " a c u t e  f o r e i g n  e x ch a n g e  
g a p , "  i . e . ,  a s i t u a t i o n  in  w h ich  a c o u n t r y  c a n n o t  m ee t  i t s  minimum 
im p o r t  r e q u i r e m e n t s ,  i s  more d i f f i c u l t  t o  r e s o l v e .  Tt i s  p o s s i b l e  
t h a t  b a l a n c e - o f - p a v m e n t s  p ro b lem s  may r e s u l t  from i n e p t  e x p e n d i t u r e s  
p o l i c i e s  i n  L i n d e r ' s  schema as  i t  i s  in  t h e  c o n v e n t i o n a l  t h e o r y .  More­
o v e r ,  i t  i s  d i f f i c u l t  t o  i d e n t i f y  i n p u t  i m p o r t s  in  any c e r t a i n  way.
For  e x a m p l e ,  s c o t c h  w h is k ey  in  c e r t a i n  q u a n t i t i e s  i s  an i n p u t  im p o r t  
i n  Mexico due t o  t h e  demand f o r  i t  by American t o u r i s t s .  I t  i s  c l e a r ,  
h o w e v e r ,  t h a t  v i r t u a l l y  a l l  u n d e r d e v e l o p e d  c o u n t r i e s  now p r a c t i c e  e x ­
t r em e  im p o r t  l i m i t a t i o n s ,  so t h a t  i t  seems d i f f i c u l t  to  a s c r i b e  t h e  
b a l a n c e - o f - p a v m e n t s  p ro b le m s  t h a t  do e x i s t  t o  i m p o r t s  o f  n o n e s s e n ­
t i a l s .  L i n d e r  t a k e s  u n d e r u t i l i z a t i o n  o f  c a p a c i t y  i n  u n d e r d e v e l o p e d  
c o u n t r i e s  t o  be an i n d i c a t i o n  o f  f o r e i g n - e x c h a n g e  c o n s t r a i n t s ,  as  do 
s e v e r a l  w r i t e r s  he  c i t e s ,  b u t  t h e r e  i s  a l s o ,  o f  c o u r s e ,  t h e  p o s s i b i l ­
i t y  t h a t  s u ch  u n d e r u t i l i z a t i o n  o f  c a p a c i t y  r e p r e s e n t s  i n s t e a d  m a r k e t  
l i m i t a t i o n s ,  p o o r  i n v e s t m e n t  p l a n n i n g ,  o r  a c o m b i n a t i o n  o f  t h e  two.
A more i n t e r e s t i n g  a rgum en t  o f  L i n d e r  i s  t h a t  f r u s t r a t e d  s a v i n g  
can be o b s e r v e d  i n  L a t i n  A m er ica .  A g a in ,  o f  c o u r s e ,  th e  m e an in g  o f  
th e  e v i d e n c e  c i t e d  i s  n o t  i n d i s p u t a b l e ,  b u t  i t  i s  i n d i c a t i v e .  L i n d e r  
c a l c u l a t e s  an e s t i m a t e  o f  t h e  minimum o f  f r u s t r a t e d  s a v i n g s  f o r  t h e
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y e a r s  1953-60  I n  L a t i n  A m er ica  on  t h e  a s s u m p t i o n  t h a t  t h e  h i g h e s t  
s a v i n g  p r o p e n s i t y  f o r  t h e  p e r i o d ,  w h ich  was t h a t  f o r  t h e  i n i t i a l  y e a r ,  
r e p r e s e n t s  t h e  " t r u e "  p o t e n t i a l  s a v i n g s  p r o p e n s i t y .  I f  t h e r e  was an 
a c u t e  e x c h a n g e  gap In  1953 ,  so t h a t  s a v i n g  was f r u s t r a t e d  i n  t h a t  
y e a r ,  t h e  e s t i m a t e s  w ou ld  have  t o  be  r e v i s e d  upward .  M o re o v e r ,  t h e r e  
was no compounding . N o t w i t h s t a n d i n e , L i n d e r  c a l c u l a t e s  t h a t  $8 
b i l l i o n  i n  s a v i n g  was f r u s t r a t e d  d u r i n g  t h e  s e v e n - y e a r  p e r i o d ,  p r i ­
m a r i l y  i n  t h e  l a s t  f o u r  y e a r s .
L i n d e r  now goes  on to  c o n s i d e r a t i o n s  o f  p o l i c y .  He p o i n t s  o u t  
t h a t  when t h e r e  i s  a p o t e n t i a l  e x c h a n g e  gap th e  demand c u rv e  f o r  
f o r e i g n  ex ch a n g e  may n o t ,  and when t h e r e  i s  an a c u t e  gap does  n o t ,  
i n t e r s e c t  th e  s u p p l y  c u r v e .  An i n t e r v e n t i o n i s t  t r a d e  p o l i c y  may be 
c a l l e d  upon t o  a l l e v i a t e  such  a p r o b l e m ,  b u t  t h e r e  I s  a p o t e n t i a l  
c o n f l i c t  o f  s u c h  p o l i c y  w i t h  t h e  a l l o c a t i v e  f u n c t i o n s  o f  t r a d e .  
However,  L i n d e r  a r g u e s  t h a t  t h e  c o n f l i c t  i s  n o t  r e a l i z e d  i n s o f a r  as 
th e  i n t e r v e n t i o n i s t  p o l i c y  i n c r e a s e s  c a p a c i t y  u s e ,  and t h e  i n c r e a s e  
i n  c a p a c i t y  u s e  c o u l d  n o t  be g a i n e d  th r o u g h  e x p e n d i t u r e  p o l i c i e s ,  as 
t h e  t h e o r y  i m p l i e s .  The a l l o c a t i o n  chan g es  due to  i n t e r v e n t i o n  i n ­
v o l v e  t h e  u s e  o f  d o m e s t i c  r e s o u r c e s  w h ich  would  o t h e r w i s e  be unem­
p l o y e d ,  and h e n c e  t h e i r  s o c i a l  c o s t  i s  z e r o .  Of c o u r s e ,  i f  d o m e s t i c  
r e s o u r c e s  a r e  r e d i r e c t e d  i n t o  a c t i v i t i e s  w i t h  a n e g a t i v e  v a l u e  a d d e d ,  
t h e r e  w ou ld  be  a l l o c a t i o n  l o s s e s .  M o r e o v e r ,  t h e  a b s e n c e  o f  c o n f l i c t  
b e tw een  a l l o c a t i o n  and c a p a c i t y  u se  c o n s i d e r a t i o n s  i s  o n l y  t r u e  when
t h e r e  i s  an a c u t e  f o r e i g n  e x c h a n g e  g a p .
Among t h e  p o l i c y  r e c o m m en d a t io n s  w i t h  r e s p e c t  to  t h e  s p e c i f i c  
g o a l s  o f  i n t e r v e n t i o n ,  L i n d e r  m e n t i o n s  t h e  r e s t r u c t i o n  o f  n o n - i n p u t  
i m p o r t s ,  s h i f t i n g  t h e  s u p p l y  c u r v e s  o f  e x p o r t s ,  and s h i f t i n g  t h e
demand c u r v e s  o f  e x p o r t s .  The p o l i c i e s  recommended a r e ,  b r o a d l y
s p e a k i n g ,  f a m i l i a r ,  b u t  t h e  f a c t  t h a t  t h e y  h a v e  a  d i f f e r e n t  m o t i v a t i o n
from th e  t r a d i t i o n a l  p r o t e c t i o n i s t  m o t i v a t i o n s  l e a d s  to  d i f f e r e n t
e f f i c i e n c y  c r i t e r i a  and  t o  t h e  e x p e c t a t i o n  t h a t  i n  a g iv e n  s i t u a t i o n ,
the  q u a n t i t a t i v e  rec o m m en d a t io n s  would  d i f f e r  from t h o s e  b a s e d  on
t r a d i t i o n a l  p r o t e c t i o n i s t  a r g u m e n t s .  For e x a m p l e ,
I t  s h o u l d  be  p o i n t e d  o u t  t h a t  t h e  d i f f e r e n c e  i n  the  p r o c e s s  
t h a t  i s  assumed t o  be s t a r t e d  by p r o t e c t i o n  i n  t h e  two 
a p p r o a c h e s  means t h a t  p r o t e c t i o n  t o  c u r e  a f o r e i g n - e x c h a n g e  
gap c a n n o t  be  l a b e l l e d  as  "b eg g a r -m y  n e i g h b o r "  p o l i c y .  The 
p u r p o s e  i s  n o t  t o  i n c r e a s e  e f f e c t i v e  demand a t  t h e  e x p e n s e  
o f  p r o d u c t s  w i t h i n  t h e  scope  o f  t o t a l  i m p o r t s ,  t h e  volume 
o f  w h ich  t h e r e  i s  no w is h  t o  r e d u c e .
J u s t  t h e  c o n t r a r y  i s  s o .  M o r e o v e r ,  t h e  g r o s s  b a r t e r  t e rm s  o f  t r a d e  i s  
a p o o r  c r i t e r i o n  f o r  p o l i c y  c h o i c e  in  t h e  d e v e l o p i n g  c o u n t r y ;  p r e f e r ­
a b l e  i s  a c o n c e p t  o f  " w h a t  may be r e f e r r e d  to  as t h e  ' n e t  income 
t e r ms o f  t r a d e . '  These  t e rm s  w ould  m e as u re  t h e  c a p a c i t y  t o  make i n p u t  
i m p o r t s  a f t e r  d e d u c t i n g  t h o s e  i n p u t  i m p o r t s  w h ich  a r e  r e q u i r e d  f o r  
e x p o r t  p r o d u c t i o n . " ^  The u n c o n c e r n  o f  t h e  u n d e r d e v e l o p e d  c o u n t r y  
w i t h  i t s  g r o s s  b a r t e r  t e rm s  o f  t r a d e  means t h a t  t h e  e f f e c t  o f  optimum 
p r o t e c t i o n  in  t h e  u n d e r d e v e l o p e d  c o u n t r y  on t h e  w e l f a r e  o f  t h e  
d e v e l o p e d  c o u n t r y  i s  i n d e t e r m i n a t e .  The re  i s  no p r e s u p p o s i t i o n  t h a t  
t h e  d e v e l o p e d  c o u n t r y  w i l l  l o s e  by su ch  p r o t e c t i o n ,  and i t  con­
c e i v a b l y  may g a i n .
L i n d e r  e x a m in e s  t h e  optimum p o l i c y  o f  t h e  d e v e l o p i n g  c o u n t r y  
w i t h  r e s p e c t  t o  c a p a c i t y  i m p o r t s  w i t h  a t t e n t i o n  t o  t h e  f a c t  t h a t  d e b t  
s e r v i c e  compounds th e  b a l a n c e - o f - p a y m e n t s  p r o b le m .  T h i s  p ro b le m  w i l l
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78be c o n s i d e r e d  i n  a  l a t e r  c h a p t e r  and  f u r t h e r  r e f e r e n c e  w i l l  be  made 
t o  L i n d e r ’ s a n a l y s i s  t h e r e .  He t h e n  e x a m in e s  t h e  i m p l i c a t i o n s  o f  t h e  
t h e o r y  o f  i m p o r t - l i m i t e d  g ro w th  f o r  t r a d e  i n t e g r a t i o n  i n  t h e  d e v e l o p ­
i n g  c o u n t r i e s .  A g a i n ,  r e v i e w  o f  h i s  comments on t h i s  s u b j e c t  i s
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d e f e r r e d  t o  a  l a t e r  c h a p t e r .
L i n d e r  t h e n  g o es  on  t o  exam ine  t h e  t h e o r y  o f  t r a d e  w i t h  r e s p e c t  
t o  "b ack w ard "  u n d e r d e v e l o p e d  c o u n t r i e s ,  i . e .  , t h o s e  i n  which  t h e r e  i s  
n e i t h e r  a  f o r e i g n - e x c h a n g e  gap n o r  g r o w t h .  He p o i n t s  o u t  t h a t  t h e  
o p e n in g  of  t r a d e  i n  s u ch  c o u n t r i e s  h a s  i t s  im p a c t  p r i m a r i l y  t h r o u g h  
c h a n g e s  i n  t h e  r e l a t i v e  p r i c e s  p r e v a i l i n g  in  t h e  backw ard  c o u n t r y .  
However,  s i n c e  t h e  r i g i d i t i e s  c h a r a c t e r i s t i c  o f  su ch  back w ard  coun­
t r i e s  imply  t h a t  r e s o u r c e s  w i l l  n o t  be r e a l l o c a t e d  i n  a c c o r d a n c e  w i t h  
t h e  new p r i c e  s y s t e m ,  t h e  c o n v e n t i o n a l  t h e o r y  i s  n o t  a p p l i c a b l e  w i t h ­
o u t  m o d i f i c a t i o n .  E i t h e r  incomes  o r  employment  w i l l  be r e d u c e d  i n  
i m p o r t - c o m p e t i n g  s e c t o r s ,  and  s i n c e  s u b s i s t e n c e  incomes  a r e  l i k e l y ,  
unemployment i s  e x p e c t e d .  ( S i n c e  t h e r e  a r e ,  n o t w i t h s t a n d i n g ,  some 
g r o s s  g a i n s  from t h e  r e a l l o c a t i o n  o f  c o n s u m p t i o n ,  t h e  w e l f a r e  r e s u l t  
o f  t h e  o p e n i n g  o f  t r a d e  i s  i n d e t e r m i n a t e . )  T h i s  a ssum es  t h e r e  i s  an 
i m p o r t - c o m p e t i n g  s e c t o r ,  h o w e v e r ,  and  t h e r e  may n o t  b e  o n e .  Fo r  
e x a m p l e ,  t h e  goods  i m p o r t e d  m ig h t  be e i t h e r  c a p i t a l  o r  c o n su m p t io n  
goods  o f  a k i n d  e n t i r e l y  new t o  t h e  i m p o r t i n g  c o u n t r y .  I f  t h e r e  i s  
an i m p o r t - c o m p e t i n g  s e c t o r ,  t h e r e  a r e  p o t e n t i a l  g a i n s  from t r a d e  
i f  an income t r a n s f e r  f rom t h e  e x p o r t  s e c t o r  t o  t h e  f a c t o r s  o f  
p r o d u c t i o n  of  t h e  i m p o r t - c o m p e t i n g  s e c t o r  i s  f e a s i b l e ,  and  l e a v e s  a
7 8Below, p .  140 .
^ B e lo w ,  p. 113.
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s u r p l u s ,  and i f  i t  d o e s  i n  f a c t  t a k e  p l a c e .  ( O t h e r w i s e ,  t h e  i m p o r t -  
c o m p e t in g  s e c t o r  w i l l  be  e x t i n g u i s h e d . )  I t  i s ,  h o w e v e r ,  q u e s t i o n a b l e  
w h e t h e r  s u c h  a t r a n s f e r  i s  p o l i t i c a l l y  f e a s i b l e ,  and n o  c e r t a i n  con­
c l u s i o n  can  be  drawn i f  i t  does  n o t  a c t u a l l y  t a k e  p l a c e .  M easu res  
a imed a t  i m p r o v i n g  t h e  g r o s s  b a r t e r  t e rm s  o f  t r a d e  may p l a y  an im p o r ­
t a n t  p a r t  i n  t h e  optimum t r a d e  p o l i c y  o f  su ch  a c o u n t r y ,  s i n c e  i f  t h e  
t r a n s f e r s  made above  a r e  u n n e c e s s a r y  due t o  t h e  a b s e n c e  o f  an i m p o r t -  
c o m p e t in g  s e c t o r ,  t h e  c o u n t r y ' s  e s s e n t i a l  p o s i t i o n  i s  one  o f  v e n t i n g  
i t s  s u r p l u s .
IV. Some R e c e n t  C o n t r i b u t i o n s
T h i s  s e c t i o n  w i l l  c o n s i d e r  t h r e e  r e c e n t  c o n t r i b u t i o n s  t o  th e
tw o-gap  t h e o r y :  a s t u d y  o f  e x t e r n a l  b o r r o w i n g  and g row th  by
80S l a t e r ,  and t h e  n e o c l a s s i c a l l y - o r i e n t e d  c r i t i q u e s  o f  tw o -g a p  t h e o r y
81 82 8 3bv B ru to n  and N e l s o n  t o g e t h e r  w i t h  C h e n e r y ' s  r e p l y  t o  B r u t o n .
S l a t e r ' s  p r i m a r y  p u r p o s e  i s  t o  d e t e r m i n e  t h e  i m p a c t  o f  i n f l o w s
o f  f o r e i g n  c a p i t a l  on th e  g row th  o f  i n v e s t m e n t  i n  a s e l e c t i o n  o f  f i  f—
84t e e n  u n d e r d e v e l o p e d  c o u n t r i e s .  He f i n d s  t h a t  t h e  i n c l u s i o n  o f  two-
85gap e l e m e n t s  i n  an Avramovic  model o f  f o r e i g n  b o r r o w i n g  " im p ro v e  i t s
80
°£* c i t .
81 Op. c i t .
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0 £ .  C i t .
83H. C h e n e r y ,  " R e p l y , "  A m er ican  Economic R ev iew , LIX, 3 
( J u n e  1 9 6 9 ) ,  p p .  4 6 6 - 7 .
84 Op. c i t . , p .  254 .
85 Economic  Growth and E x t e r n a l  D e b t . v .  I ,  ch .  V. ( B a l t i m o r e :  
J o h n s  Hopk ins  U n i v e r s i t y  P r e s s ,  1 9 6 4 ) .
r e l e v a n c e  t o  a c t u a l  e x p e r i e n c e . ” I n  t h e  p a r t i c u l a r  c a s e  o f  C h i l e ,
S l a t e r  fo u n d  t h a t  t h e  f o l l o w i n g  r e l a t i o n s h i p  h e l d  among i m p o r t s  o f
goods  and n o n - f a c t o r  s e r v i c e s ,  c o n s u m p t i o n ,  and f i x e d  c a p i t a l  f o r m a -
87t i o n ,  i n  m i l l i o n s  o f  1961 e s c u d o s :
M' -  - 1 5 4 . 8 6  + 0 . 0 6 8 5 3C + 0 .7 2 0 2 1  
( 2 . 7 2 )  ( 2 . 3 7 )  ( 4 . 5 1 )
H e r e ,  t h e  f i g u r e s  i n  p a r e n t h e s e s  a r e  t - r a t l o s ; M1 i s  i m p o r t s ,  C con­
s u m p t i o n ,  and  T i n v e s t m e n t .  The e s t i m a t e  i s  b a s e d  on d a t a  f o r  1947-
2
6 4 ,  e i g h t e e n  o b s e r v a t i o n s  i n  a l l .  R *■ 0 , 9 4 4 ,  t h e  s t a n d a r d  e r r o r  o f  
e s t i m a t i o n  i s  3 9 .6 4 8 ;  and t h e  D u rb in - W a ts o n  s t a t i s t i c  i s  1 . 6 1 9 ,  w h ich  
i n d i c a t e s  t h a t  a u t o  c o r r e l a t i o n  o f  t h e  r e s i d u a l s  i s  n o t  s i g n i f i c a n t  
a t  t h e  0 . 9 5  l e v e l  o f  c o n f i d e n c e .  S l a t e r ' s  r e s u l t s  f o r  C h i l e  a r e  s u b ­
s t a n t i a l l y  b e t t e r  th a n  t h o s e  o b t a i n e d  in  t h e  s t u d y  r e p o r t e d  b e lo w ;  
t h e  form he  f i t  was n o t  t r i e d  i n  t h a t  s t u d y  and t h e  d a t a  a r e  from a 
d i f f e r e n t  p r o x i m a t e  s o u r c e .
In  h i s  c r i t i q u e  o f  t h e  tw o-gap  t h e o r y  as s e t  o u t  bv C hene ry  and
88  89S t r o u t ,  B r u to n  a r g u e s  t h a t  t h e  t r a d e  gap does  n o t  a r i s e  i n d e p e n d ­
e n t l y .  R a t h e r ,  he  s a y s ,  i t  i s  t h e  r e s u l t  o f  u n o r t h o d o x  p o l i c y  c h o i c e s  
t o g e t h e r  w i t h  low s a v i n g s  r a t e s .  I t  i s  t h u s ,  t o  some e x t e n t ,  an 
i a t r o g e n i c  d i s e a s e ,  o n e ,  t h a t  i s ,  r e s u l t i n g  from t r e a t m e n t .  The 
u n o r t h o d o x  p o l i c y  c h o i c e s  a r e  e x a c t l y  t h o s e  p r e s c r i b e d  by C h e n e ry ,  
L i n d e r  and  o t h e r s  t o  m a i n t a i n  g ro w th  i n  t h e  s h o r t  r u n :  c u r r e n c y
8^ 0 p . c i t . , p .  253. 
8 7I b l d . , p .  258 .
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o v e r v a l u a t i o n  w i t h  r e s u l t i n g  b a l a n c e - o f - p a y m e n t s  d e f i c i t s ,  and f o r e i g n  
a i d .  B r u to n  s a y s  t h a t  t h e  u n d e r d e v e l o p e d  c o u n t r i e s  a r e  d e p e n d e n t  on 
i m p o r t e d  c a p i t a l  goods  p r e c i s e l y  b e c a u s e  i m p o r t e d  c a p i t a l  goods  have  
i n  t h e  p a s t  b e e n  a b u n d a n t .  Had th e y  n o t  b e e n ,  th e  u n d e r d e v e l o p e d  
c o u n t r i e s  c o u l d  h a v e  a t t a i n e d  a b a l a n c e d  g r o w t h ,  by u s i n g  c a p i t a l  
goods w h ich  t h e y  c o u ld  p r o d u c e  r a t h e r  t h a n  t h o s e  w h ich  they  c o u ld  n o t .  
A d m i t t e d l y  t h i s  g row th  w ould  h ave  i n v o l v e d  a somewhat h i g h e r  TCOR and 
h e n c e  r e q u i r e d  h i g h e r  s a v i n g  r a t i o s ,  r a t i o s  t h a t  g o v e rn m e n ts  w ere  n o t  
p o l i t i c a l l y  a b l e  o r  w i l l i n g  t o  o b t a i n .  S i n c e ,  i n  f a c t ,  t h e  c o u n t r i e s  
h a v e  h a d  a c c e s s  t o  s o u r c e s  o f  c a p i t a l  goods from t h e  d e v e l o p e d  coun­
t r i e s ,  t h e i r  c a p a c i t y  t o  p r o d u c e  t h o s e  c a p i t a l  goods  which  th e y  can 
p r o d u c e  d o m e s t i c a l l y  h a s  n o t  grown s u f f i c i e n t l y  to  s u s t a i n  a v e r y  
h i g h  r a t e  o f  g row th  t o d a y .  The c o u n t r i e s  must be  i n d u c e d  t o  depend
more s t r o n g l y  on th e  k i n d s  o f  c a p i t a l  goods  w h ich  th e y  can p r o d u c e .
90T h i s  i s  an a p p e a l i n g  h y p o t h e s i s .  As B r u to n  p o i n t s  o u t ,  t h e  
tw o-gap  t h e o r i s t s  h a v e  n o t  a d e q u a t e l y  e x p l a i n e d  t h e  o r i g i n s  o f  t h e  
t r a d e  g a p .  Those  o r i g i n s  c o u l d  be  e x a c t l y  what B r u to n  s u g g e s t s  th e y  
a r e :  t h e  i n a p p r o p r i a t e  a b u n d an ce  of  i m p o r t e d  c a p i t a l  goods f o r
s e v e r a l  y e a r s  p a s t .  However ,  B r u t o n ' s  l i s t  o f  t h e  k i n d s  o f  c a p i t a l  
goods he  h a s  i n  mind i s  n o t  r e a s s u r i n g .  i t  c o n s i s t s  o f  " e d u c a t i o n ,  
t e c h n i c a l  r e s e a r c h ,  h e a l t h . . , . "  w h i l e  he assumes  w i t h  Chenery  and 
o t h e r s  t h a t  t h e  c o u n t r y  can n o t  p r o d u c e  " m a c h i n e s ,  e q u i p m e n t ,  p l a n t ,  
and  o t h e r  fo rms o f  p h y s i c a l  c a p i t a l . "  I t  i s  c l e a r  t h a t  how ever  much 
o f  t h e  fo r m e r  may b e  a v a i l a b l e ,  t h e r e  i s  an i r r e d u c i b l e  minimum o f  
t h e  l a t t e r  w h ich  w i l l  be  r e q u i r e d  f o r  f u r t h e r  p r o d u c t i o n .  I f  t h e r e
90 O p. c i t . , p .  4 4 0 .
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I s  some s c o p e  f o r  t h e  s u b s t i t u t i o n  o f  c a p i t a l  goods  o f  t h e  f i r s t  t y p e  
f o r  c a p i t a l  goods  o f  t h e  s e c o n d  ty p e  w h ic h  t h e  u n d e r d e v e l o p e d  coun­
t r i e s  h a v e  n o t  a c t u a l l y  e x p l o i t e d ,  t h e n  t h e r e  i s  a  p r e s e n t  m a r g in  f o r  
r e d u c t i o n  o f  e x p o r t s .  In  t h e  n e x t  c h a p t e r ,  h o w e v e r ,  i t  w i l l  be 
a r g u e d  t h a t  i n  many c o u n t r i e s ,  d e p e n d i n g  on t h e  e l a s t i c i t y  o f  demand 
and r a t e  o f  i n c r e a s e  o f  demand f o r  e x p o r t s  t o g e t h e r  w i t h  t h e  c h a r a c t e r ­
i s t i c s  o f  t h e  t e c h n o l o g y  o f  t h e  e x p o r t  s e c t o r ,  t h e r e  w i l l  be  a t e n d ­
en cy  f o r  su ch  s u b s t i t u t i o n  t o  p r o c e e d  r a t h e r  r a p i d l y  t o  i t s  l i m i t s .  
B ru to n  s t a t e s  q u i t e  p o s i t i v e l y  t h a t  t h i s  i s  n o t  s o .  " E m p h as i s  may be 
p l a c e d  on th e  f a c t  t h a t  t h i s  c o n c l u s i o n  ( t h e  a b s e n c e  o f  any t e n d e n c y
t o  a t r a d e  gap]  does  n o t  depend  on a s s u m p t i o n s  as to  t h e  r e l a t i v e
9 1m a g n i t u d e s  o f  t h e  s e v e r a l  r e l e v a n t  e l a s t i c i t i e s . "
B r u t o n ' s  c r i t i q u e  does  p o i n t  o u t  a number o f  i n c o n s i s t e n c i e s  i n
d e v e lo p m en t  s t r a t e g i e s  w h ich  s u p p o r t  h i s  v i e w ,  i n  t h a t  th e y  would
te n d  t o  f a v o r  t h e  e x p a n s i o n  o f  c o n s u m p t io n - g o o d s  i n d u s t r i e s  r a t h e r
th a n  c a p i t a l - g o o d s  i n d u s t r i e s .  Fo r  e x a m p l e ,  i n  g e n e r a l l y  p r o t e c t i o n -
92i s t  e c o n o m i e s ,  c a p i t a l  goods  may n o t  be  p r o t e c t e d .  T h u s ,  i m p o r t a ­
t i o n  o f  c a p i t a l  goods  may be  p e r p e t u a t e d  by t h e  p r o t e c t i o n  p a t t e r n s  
o f  t h e  g o v e r n m e n t .  He f a i l s  t o  c o n s i d e r  t h e  o t h e r  s i d e  o f  t h e  a r g u ­
m e n t ,  h o w e v e r ,  w h ich  i s  t h a t  c a p i t a l  f o r m a t i o n  i n  t h e  o t h e r  s e c t o r s  
may n o t  t a k e  p l a c e  i f  c a p i t a l  goods a r e  p r o t e c t e d ,  w h i l e  i t  i s  
u n l i k e l y  t h a t  c a p i t a l  goods  p r o d u c t i o n  w i l l  o c c u r  u n t i l  t h e r e  i s  a 
m a r k e t  f o r  t h e  c a p i t a l  goods  w i t h i n  t h e  c o u n t r y .  T h i s  i s  t h e
9 1 I b i d . , p.  443 .  
9 2 I b i d . , p.  444 .
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93f a m i l i a r  a rgum en t  o f  b a c k w a rd  l i n k a g e s ,  due l a r g e l y  to  H i r s c h m an .
T h i s  i s  a r e a l  d i lemma.  B r u to n  r e c o g n i z e s  i t  as  s u c h ,  and c a l l s  i n  
e f f e c t  f o r  i t s  s o l u t i o n  by p l a n n i n g .  ( I t  m ig h t  be  p o s s i b l e  t o  s w i t c h  
p r o t e c t i o n  t o  t h e  c a p i t a l  good once  a m a rk e t  e x i s t s  f o r  i t .  T h i s  a s ­
sumes t h a t  t h e  c o n su m e r -g o o d  i n d u s t r y  which  u s e s  t h e  c a p i t a l  good i s  
t h e n  a b l e  t o  c o n t i n u e  p r o d u c i n g . )  T h i s  may s e r v e  to  p o i n t  up t h e  
f a c t  t h a t  t h e  t r a d e  b a l a n c e  c o n s t r a i n t  i s  n o t  t h e  o n l y  o b s t a c l e  i n  t h e  
way o f  econom ic  d e v e l o p m e n t .  T h i s  f a c t  h a s  b e en  c o n s i s t e n t l y  r e c o g ­
n i z e d  by  tw o-gap  t h e o r i s t s ,  h ow ever .
B ru to n  a r g u e s  t h a t  w i t h  a p p r o p r i a t e  a l l o c a t i o n  o f  r e s o u r c e s ,
94t h e r e  n eed s  be no t r a d e  g a p .  In  b i s  r e p l y ,  Chenery  g r a n t s  t h e  
p o i n t .  However,  he  l o c a t e s  c a u s e  i n  " i n f l e x i b i l i t y . "  He s a y s  t h a t  
B r u t o n ' s  r e s u l t s  a r e  v a l i d  f o r  an economy which  i s  f l e x i b l e ,  by which  
he  e v i d e n t l y  means an economy in  w h ich  t h e r e  i s  s c o p e  f o r  t h e  p r o ­
d u c t i v e  s u b s t i t u t i o n  o f  d o m e s t i c a l l y  p r o d u c e d  c a p i t a l  goods  f o r  
i m p o r t e d  o n e s .  ( F l e x i b i l i t y  m ig h t  im ply  o t h e r  k i n d s  o f  c o n d i t i o n s
as w e l l ,  b u t  t h i s  seems t o  be  t h e  o p e r a t i v e  o n e . )  However ,  t h e
95a rgum ent  n e e d  n o t  end t h e r e .  L i n d e r ,  as  n o t e d  a b o v e ,  a r g u e d  t h a t  
i n f l e x i b i l i t y  can i t s e l f  be  t b e  r e s u l t  o f  t h e  t r a d e  g a p .  T h e r e  b e i n g  
an a b s o l u t e  s h o r t a g e  o f  i m p o r t s ,  i n p u t  i m p o r t s  i n  p a r t i c u l a r  w ou ld  be  
s c a r c e ,  w h i l e  d o m e s t i c a l l y  p r o d u c e d  c a p i t a l  goods m ig h t  be so 
p l e n t i f u l  as t o  h ave  a m a r g i n a l  p r o d u c t  o f  z e r o .  C e r t a i n l y ,  i f  a 
c o u n t r y  a l r e a d y  has  v e r y  h i g h  p r o p o r t i o n s  o f  d o m e s t i c  t o  i m p o r t e d
93Oj), c i t .
94 Op. c i t . , J u n e  1969.
950 p .  c i t .
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c a p i t a l  g o o d s ,  i t  w o u ld  h a r d l y  be  e x p e c t e d  t h a t  t h e r e  w ou ld  be  much 
f l e x i b i l i t y  i n  t h e  f u r t h e r  s u b s t i t u t i o n  o f  d o m e s t i c  f o r  i m p o r t e d  go o d s .
S i n c e  C h a p t e r  F ou r  w i l l  a r g u e  t h a t  L i n d e r ' s  f  a c t o r - p r o p o r t i o n s  
p r o b le m  can  a r i s e  i n d e p e n d e n t l y  o f  t h e  o t h e r  e l e m e n t s ,  i t  f o l l o w s  t h a t  
t h e  f a c t o r - p r o p o r t i o n s  p r o b l e m  may be t h e  l o c u s  o f  c a u s e .  I t  w ou ld  
be f o r  e m p i r i c a l  a n a l y s i s  t o  d e t e r m i n e  w h e t h e r  i t  i s  i n  f a c t  t h e  
l o c u s  o f  c a u s e .
In  C h a p t e r  Four  a model i s  d e v e l o p e d  i n  w h ich  t h e  c o m p o s i t i o n  o f  
i n v e s t m e n t  as b e tw ee n  d o m e s t i c  and  i m p o r t e d  c a p i t a l  goods i s  an 
e n d o g en o u s  v a r i a b l e .  With c e r t a i n  p a r a m e t e r s  f o r  t h e  e l a s t i c i t y  o f  
demand f o r  e x p o r t s ,  t h e  g rowth  o f  demand f o r  e x p o r t s ,  and  r e t u r n s  to  
s c a l e  i n  t h e  e x p o r t  and  d o m e s t i c  c a p i t a l  p r o d u c t i o n  s e c t o r s ,  i t  i s  
shown t h a t  t h e  p r o p o r t i o n  o f  d o m e s t i c  c a p i t a l  goods t o  i m p o r t e d  c a p i t a l  
goods  i n  new c a p i t a l  f o r m a t i o n  (an d  t h e r e f o r e  i n  t h e  t o t a l  c a p i t a l  
s t o c k  as  w e l l )  w i l l  i n c r e a s e  w i t h o u t  b o u n d ,  a t  o r  above a d e t e r m i n a t e  
c o n s t a n t  r a t e ,  so  lo n g  as  t h e  m a r g i n a l  p r o d u c t  o f  d o m e s t i c  c a p i t a l  
goods  r e m a in s  p o s i t i v e .  I t  i s  a r g u e d  t h a t  su ch  a t e n d e n c y  u n d e r l i e s  
t h e  f a c t o r - p r o p o r t i o n s  p r o b le m  o b s e r v e d  by L i n d e r .  The model o f  
C h a p t e r  F ou r  assumes  t h a t  s a v i n g s  a r e  u n l i m i t e d .  T h i s  a s s u m p t i o n  i s  
u n s a t i s f a c t o r y ,  and i s  s u b s e q u e n t l y  r e c o n s i d e r e d .  I t  s e e m s ,  h o w e v e r ,  
t o  i n d i c a t e  t h a t  B r u t o n ' s  s t r e s s  on h i g h  r a t e s  o f  s a v i n g  a s  a  remedy 
f o r  t h e  t r a d e  gap i s  m i s p l a c e d .  O t h e r  u n s a t i s f a c t o r y  a s s u m p t i o n s  a r e  
t h a t  t h e  o n l y  i n p u t s  a r e  d o m e s t i c  and i m p o r t e d  c a p i t a l  goods  and  
t h a t  t h e s e  a r e  d i s t i n c t  goods e a c h  o f  w h ic h  i s  homogenous.  These  
a s s u m p t i o n s ,  t o o ,  a r e  r e c o n s i d e r e d  i n  C h a p t e r  F o u r ,
A l th o u g h  t h e  model economy c o n s i d e r e d  i n  C h a p t e r  Four  i s  
f l e x i b l e ,  t h e  c o n c l u s i o n s  drawn a r e  o p p o s i t e  t o  B r u t o n ’ s .  They
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depend  s t r o n g l y  on t h e  a g g r e g a t e  s t r u c t u r e  o f  t h e  m o d e l ,  w h ich  d i f f e r s  
from h i s ,  a l t h o u g h  l e s s  d r a s t i c a l l y  t h a n  do t h o s e  o f  m os t  o f  t h e  two-  
gap t h e o r i s t s .  I t  i s  c o n c lu d e d  t h a t ,  C hene ry  t o  t h e  c o n t r a r y ,
B r u t o n ' s  r e s u l t s  d e r i v e  n o t  from h i s  a s s u m p t i o n  o f  f l e x i b i l i t y ,  b u t  
from h i s  e x c e s s i v e  a g g r e g a t i o n .  The p r o p e r  d e g r e e  o f  a g g r e g a t i o n  f o r  
p u r p o s e s  o f  t h e o r y  i s  the  g r e a t e s t  f e a s i b l e  d e g r e e  which  can e x p l a i n  
t h e  phenomenon u n d e r  o b s e r v a t i o n ,  s i n c e  a more a g g r e g a t i v e  model  i s  
l i k e l y  t o  be  more w i d e l y  a p p l i c a b l e  t h a n  a l e s s  a g g r e g a t i v e  o n e .  
However,  a  model w h ich  f a i l s  t o  d i s t i n g u i s h  b e tw ee n  t h o s e  c a p i t a l  
goods w h ich  c a n ,  and t h o s e  which  c a n n o t ,  be  p r o d u c e d  d o m e s t i c a l l y  can 
n e i t h e r  d i s p l a y ,  n o r  e x p l a i n ,  a f a c t o r - p r o p o r t i o n s  p ro b le m  among 
c a p i t a l  g o o d s . Such a model can t e l l  us  l i t t l e  a b o u t  d e v e l o p m e n t ,  as 
B r u t o n ' s  rem ark s  make c l e a r .
N e l so n * ^  i s  p r i m a r i l y  c o n c e r n e d  w i t h  t h e  c a s e  o f  C o lom bia ;  
h o w e v e r ,  he  d e v e l o p s  h i s  t h e s i s  i n  g e n e r a l  t e r m s .  F i r s t ,  he  r e v i e w s
the  tw o-gap  t h e o r y  i n  a form w h ich  d i f f e r s  o n l y  i n  d e t a i l  from t h e
9 7 98a n a l y s e s  o f  Chenery  and S t r o u t  and McKinnon. Then he  e x a m in e s  a
model i n  w h ich  s u b s t i t u t i o n  i s  assumed t o  be  p o s s i b l e .  " A l l  p r o d u c ­
t i o n  f u n c t i o n s  a r e  assumed to  be  l i n e a r  hom ogenous ,  w i t h  p o s i t i v e  
m a r g i n a l  p r o d u c t s  w h ich  a r e  a lw ays  p o s i t i v e  w i t h i n  t h e  r a n g e  o f  
r e l e v a n t  f a c t o r  v a r i a t i o n s ,  ( s i c ]  T h i s  l a s t  i s  a s e r i o u s  r e s t r i c t i o n
on t h e  s h ap e  o f  t h e  i s o q u a n t s  o r  on t h e  v a r i a t i o n  i n  f a c t o r  i n p u t s
99w hich  t h e  model i m p l i e s . "  So i t  i s .  N e l s o n  a l s o  assumes  t h a t  th e
. c i t .
^ O p .  c i t .
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d o m e s t i c  c a p i t a l - g o o d s  s e c t o r  i s  more i m p o r t - i n t e n s i v e  t h a n  t h e  domes­
t i c  co n su ro e r s -g o o d s  s e c t o r s .  He n o t e s  t h a t  t h i s  seems p l a u s i b l e  f o r  
u n d e r d e v e l o p e d ,  b u t  n o t  f o r  d e v e l o p e d ,  c o u n t r i e s .
In  N e l s o n ' s  model " t h e  c o n s t a n t s  a r e  t u r n e d  i n t o  v a r i a b l e s  
and t h e  e x c h a n g e  r a t e  p l a y s  an i m p o r t a n t  p a r t  I n  t h e i r  d e t e r m i n a t i o n .  
Fo r  e x a m p l e ,
K .  I l  (W i)
L F2 VE ’
w here  — i s  t h e  c a p i t a l - l a b o r  r a t i o ,  i s  t h e  r a t i o  o f  c a p i t a l  t o
o u t p u t - c a p a c i  t y , i s  t h e  r a t i o  o f  l a b o r  t o  o u t p u t  c a p a c i t y ,  and  th e
Wl a t t e r  two te rm s  a r e  b o t h  f u n c t i o n s  o f  —, t h e  r a t i o  o f  wages  t o  t h e
ex ch a n g e  r a t e ,  and I ,  t h e  r a t e  o f  r e t u r n  on c a p i t a l .  Now — v a r i e s  
Wd i r e c t l y  w i t h  ~  and i n v e r s e l y  w i t h  i .  The o t h e r  c o n s t a n t s  o f  the  two-E
gap model a r e  s i m i l a r l y  r e s p o n s i v e  t o  c h an g e s  o f  p r i c e  i n  N e l s o n ' s  
102m ode l .  A c c o r d i n g l y ,  "U n d er  s e e m i n g l y  n o t  u n d u ly  r e s t r i c t i v e  a s -
Ws u m p t i o n s ,  t h e r e  e x i s t s  an i , — c o m b i n a t i o n ,  so  t h a t ,  f o r  any
c o n s u m p t i o n - i n v e s t m e n t  r a t i o ,  f u l l  employment  o f  a l l  t h r e e  f a c t o r s  i s
p o s s i b l e .  F u r t h e r ,  i f  t h e s e  f a c t o r  p r i c e s  o b t a i n ,  t h e  o u t p u t  o f  t h e
economy,  g iv e n  i t s  M, K, L endow m ents ,  i s  maximal a l o n g  t h a t  C, I 
103r a y . "  H w e v e r ,  " I  w i l l  n o t  e n g a g e ,  h e r e ,  i n  any e x e g e s i s  o f  t h e
c o n d i t i o n s  u n d e r  w h ich  t h e  o p t i m a l  e x c h a n g e  r a t e  i s  a l s o  t h e  r a t e  w hich  
e q u i l i b r a t e s  s u p p l y  and demand f o r  f o r e i g n  e x c h a n g e  i n  a c o m p e t i t i v e
~^^ I b i d . , p .  548n.
1 0 1 I b i d . , p .  554.
1 0 2 I b l d . , p .  555.  
103 I b i d . , p .  562 .
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In  f a c t ,  N e l s o n ’ s l i m i t a t i o n s  on t h e  p r o d u c t i o n  f u n c t i o n s  a r e  
r a t h e r  s t r o n g ;  b u t  i f  t h e y  a r e  m e t ,  i t  i s  c e r t a i n l y  t r u e  t h a t  no t r a d e  
gap can  e x i s t .  N e l s o n  a ssum es  i n  e f f e c t  t h a t  t h e  c o u n t r y  i s  p o t e n t i a l ­
ly  s e l f - s u f f i c i e n t  i n  t e rm s  o f  c a p i t a l  goods (and  consum ers*  goods  as  
w e l l ) .
N e l so n  c o n c l u d e s  t h a t  b o t h  c o n su m p t io n  and i n v e s t m e n t  can  be  
i n c r e a s e d  by d e v a l u i n g ,  w i t h  a g i v e n  c a p a c i t y  t o  i m p o r t .  F o r  c o n s i d e r
t h e  e q u a t i o n  shown ab o v e :  an i n c r e a s e  i n  E, o t h e r  t h i n g s  b e i n g  e q u a l ,
W Kw i l l  r e d u c e  — and t h u s  d e c r e a s e  —, With  unem ployed  l a b o r  and a g iv e n
fc j I - j
c a p i t a l  s t o c k ,  L w i l l  be  i n c r e a s e d .  By a s s u m p t i o n  l a b o r  h a s  a p o s i ­
t i v e  m a r g i n a l  p r o d u c t ,  so  o u t p u t  i s  i n c r e a s e d .  In  N e l s o n ' s  t e r m i n o l ­
o g y ,  an i n c r e a s e  i n  E i s  a d e v a l u a t i o n .  H ence ,  t h e  s e n s e  o f  h i s  model 
i s  t h e  f o l l o w i n g  p r o p o s i t i o n ,  w h ich  seems o b v i o u s  p r i m a  f a c i e ; so  
l o n g  as  d o m e s t i c  i n p u t s  can be s u b s t i t u t e d  f o r  i m p o r t e d  o n es  w i t h  a 
p o s i t i v e  m a r g i n a l  p r o d u c t ,  an i n c r e a s e  i n  t h e  e x p e n s e  o f  i m p o r t s  w i l l  
r e d u c e  t h e  q u a n t i t y  demanded.
The a rg u m e n ts  o f  N e l s o n  and  B r u to n  t h u s  a g r e e .  N e l s o n ' s  s t a t e ­
ment i s  t o  be  p r e f e r r e d  b e c a u s e  i t  makes t h e  l i m i t s  o f  t h i s  r e a s o n i n g  
c l e a r e r .  I f  1) a c o u n t r y  i s  u n a b l e ,  f o r  w h a t e v e r  r e a s o n ,  t o  p r o d u c e  
i n p u t  good A, and 2) a minimum q u a n t i t y  o f  t h e  good i s  r e q u i r e d  f o r  
e a c h  u n i t  o f  o u t p u t  B, t h e n  3) a t r a d e  gap can o c c u r .  L i n d e r ' s  
a r g u m e n t^ " *  i s  t h a t  some i n p u t  goods  c a n n o t  be  p r o d u c e d  w i t h
l 0 4 I b i d .  , p .  5 6 2 .
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s u b s i s t e n c e  f a c t o r  p a y m e n t s .  I f ,  as  B r u t o n * ^  w o u ld  h a v e  i t ,  any
i n p u t  i s  d i s p e n s i b l e ,  t h e r e  i s  s t i l l  no  l i k e l i h o o d  o f  a t r a d e  gap .  
O t h e r w i s e ,  t h e r e  may b e .
The c r i t i c i s m s  o f  N e l s o n  and B r u t o n  r e l a t e  t o  a d i f f i c u l t  
p o l i c y  d i lemma w h ich  an u n d e r d e v e l o p e d  c o u n t r y  may f a c e .  On t h e  one 
h a n d ,  a low p r i c e  o f  h a r d  c u r r e n c y  w i l l  mean a low p r i c e  f o r  i m p o r t e d  
c a p i t a l  g o o d s ,  w h ich  may s t i m u l a t e  t h e  w i l l i n g n e s s  t o  i n v e s t .  The 
e f f e c t  o f  t a r i f f - p r o t e c t i o n  o f  d o m e s t i c  c o n s u m e r s ’ goods and n on ­
p r o t e c t i o n  o f  c a p i t a l  goods  i s  t h e  same. T h i s  i s  e s s e n t i a l l y  
H i r s c h m a n ’s s t r a t e g y  o f  r e l i a n c e  on b a ck w a rd  l i n k a g e s .  I t  h a s  an 
u n d e s i r a b l e  s i d e  e f f e c t ,  h o w e v e r .  I t  s u b j e c t s  d o m e s t i c  c a p i t a l - g o o d s  
p r o d u c t i o n  t o  ev en  more d i f f i c u l t  c o m p e t i t i o n  th a n  i t  m ig h t  o t h e r w i s e  
f a c e ,  t h u s  e s s e n t i a l l y  p e r p e t u a t i n g  d e p en d e n c e  on i m p o r t e d  c a p i t a l  
go o d s .  On t h e  o t h e r  h a n d ,  a h i g h  p r i c e  o f  h a r d  c u r r e n c y  w i l l  mean 
h i g h  p r i c e s  f o r  c a p i t a l  g o o d s ,  and so  w i l l  p r o t e c t i o n  o f  d o m e s t i c  
goods i n d u s t r i e s .  T h i s  w i l l  r e d u c e  t h e  r a t e  o f  r e t u r n  on i n v e s t m e n t ,  
p o s s i b l y  be low  w ha t  can be  o b t a i n e d  a b r o a d .
Suppose  i n s t e a d  t h a t  1) a u n i f o r m  t a r i f f  i s  p l a c e d  on a l l  
i m p o r t s  r e g a r d l e s s  o f  u s e ,  and 2 ) a u n i f o r m  s u b s i d y  o f  e q u a l  o r  l a r g e r  
m a g n i t u d e  i s  p a i d  on a l l  p u r c h a s e s  o f  c a p i t a l  goods  r e g a r d l e s s  o f  
s o u r c e .  T h en ,  on n e t ,  1) c a p i t a l  goods w ould  be  s u b s i d i z e d  and t h u s  
i n v e s t m e n t  would  be  i n d u c e d ,  2 ) a l l  d o m e s t i c  p r o d u c t i o n  w ou ld  be  a t  
an a d v a n t a g e  r e l a t i v e  t o  i m p o r t s ,  and i m p o r t  s u b s t i t u t i o n  w ould  be 
i n d u c e d .  In  p r a c t i c e ,  o f  c o u r s e ,  t h e  i n v e s t m e n t  s u b s i d y  m i g h t  n o t  
n e c e s s a r i l y  be  u n i f o r m .  I n v e s t m e n t  p re su m ed  t o  h a v e  h i g h  back w ard
10V  cit.
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l i n k a g e  e f f e c t s  m i g h t ,  f o r  e x a m p l e ,  g e t  a  d i f f e r e n t i a l  s u b s i d y .  In 
any c a s e ,  i t  w ou ld  a p p e a r  t h a t  t h e  d i lemma can be  s i d e - s t e p p e d ,
V. Summary and C o n c l u s i o n s
The a n a l y s i s  o f  Chenery  and t h o s e  a s s o c i a t e d  w i t h  him and f o l ­
lo w in g  h i s  l e a d  i s  s t r o n g l y  o r i e n t e d  to w ard  t h e  p ro b le m  o f  t h e  p r e ­
p a r a t i o n  o f  an optimum d ev e lo p m en t  p l a n .  As su ch  i t  h a s  s t i m u l a t e d  
t h e  more s u c c e s s f u l  t h e o r e t i c a l  work o f  McKinnon and L i n d e r .
However ,  su ch  a p a t t e r n  o f  g row th  o f  t h e o r y  h a s  some d i s a d v a n ­
t a g e s ,  i n  t h a t  t h e  a p p l i e r s  o f  t h e  a s - y e t  u n p e r f e c t e d  t h e o r y  may f a i l  
t o  d e v e l o p  a l l  o f  i t s  a s p e c t s ,  t h e i r  a t t e n t i o n  b e i n g  f o c u s s e d  on t h e  
p ro b le m  th e y  a r e  d i r e c t l y  c o n c e r n e d  w i t h .  T h i s  may r e s u l t  i n  some 
s h o r t c o m i n g s  o f  t h e  i n i t i a l  p o l i c y  s t u d i e s  as  p o l i c y , s i n c e  t h e y  w i l l  
f a i l  t o  s e e  p o l i c y  a l t e r n a t i v e s  t o  w hich  a f u l l  d e v e lo p m e n t  o f  t h e  
t h e o r y  w ould  p o i n t .  A m a jo r  d e f e c t  o f  t h e  C h e n e r y - e t - a l  a p p ro a c h  i n  
t h i s  l i g h t  i s  t h e i r  f a i l u r e  t o  c o n s i d e r  t h e  optimum r e s p o n s e  o f  t h e  
u n d e r d e v e l o p e d  c o u n t r y  t o  o f f e r s  o f  f o r e i g n  l o a n s  i n  t h e  l i g h t  o f  
t h e  b a l a n c e - o f - p a y m e n t s  p ro b le m s  e n t a i l e d  by d e b t  s e r v i c e .  They have  
c o n c e n t r a t e d  to o  e x c l u s i v e l y  on t r a n s f e r s .  M o r e o v e r ,  i n  t h e i r  
c o n c e n t r a t i o n  on t h e  p o s s i b l e  g a i n s  from i n t r a - c o u n t r v  r e a l l o c a t i o n s  
o f  r e s o u r c e s ,  t h e y  f a i l  t o  e x p l o r e  t h e  p o s s i b l e  g a i n s  from i n t e r ­
c o u n t r y  r e a l l o c a t i o n s ;  i . e . ,  t h e  b e n e f i t s  o f  t r a d e  i n t e g r a t i o n ,  
L i n d e r ' s  s t u d y  i s  f a r  more s a t i s f a c t o r y  on t h e s e  p o i n t s  i n  p o i n t  o f  
p o l i c y .
M q re o v e r ,  no s t u d y  p r i o r  t o  t h a t  o f  L i n d e r  h a s  s e e n  t h e  n e e d  t o  
e x p l a i n  t h e  c a u s e  o f  t h e  t r a d e  g a p .  T h i s  h a s  l e f t  t h e  tw o-gap  t h e o r y  
open t o  su ch  c r i t i c i s m  a s  t h a t  o f  B r u t o n ,  I t  i s  p o s s i b l e  t h a t  t h e
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two-gap  t h e o r y  i s  b e s i d e  t h e  p o i n t ,  i f  t h e  t r a d e  c o n s t r a i n t  i s  i t s e l f  
s u b j e c t  to  m a n i p u l a t i o n  by  a p p r o p r i a t e  p o l i c y  on t h e  p a r t  o f  g o v e r n ­
m e n t s .  C h e n e r y ^ 7 and L i n d e r  a r g u e  t h a t  i t  i s  n o t ,  f o r  d i f f e r e n t  
r e a s o n s .  C h a p t e r  Four be low  c o n s i d e r s  t h e  p o i n t  f u r t h e r .  T h e re  i t  
w i l l  b e  a r g u e d  t h a t  a t r a d e  gap may a r i s e  i n  a g ro w in g  economy even  
w i t h  optimum p o l i c y .  I t  i s  n o t  s u g g e s t e d  t h a t  p o l i c y  h a s  In  f a c t  been  
optimum i n  any p a r t i c u l a r  c a s e ,  b u t  o n ly  t h a t  t h e  e x i s t e n c e  o f  a t r a d e  
gap may n o t  be  a t t r i b u t e d  t o  bad  p o l i c y  w i t h o u t  e m p i r i c a l  e v i d e n c e  
b e a r i n g  d i r e c t l y  on t h e  p a r t i c u l a r  c a s e .
1Q70 p . c i t . ,  J u n e  1969.
CHAPTER 3
RESTATEMENT OF THE THEORY
The p u r p o s e  o f  t h i s  c h a p t e r  i s  t o  r e s t a t e  t h e  " t w o - g a p "  t h e o r y  
in  a l g e b r a i c  t e r m s ,  f o r  t h e  c o n v e n i e n c e  o f  t h e  r e a d e r ,  and i n  o r d e r  
t o  e s t a b l i s h  a t e r m i n o l o g y  t o  which  l a t e r  c h a p t e r s  w i l l  r e f e r .  I t s  
c o n t e n t s  a r e  e x p o s i t o r y  and in  no s e n s e  o r i g i n a l .  On t h e  c o n t r a r y ,  
an a t t e m p t  w i l l  be  made to  make th e  c o n t e n t s  c o n s i s t e n t  w i t h  the  
common e l e m e n t s  i n  p r e v i o u s  s t a t e m e n t s  o f  t h e  t h e o r y .
The f u n d a m e n ta l  a s s u m p t i o n  o f  tw o-gap  t h e o r y  i s  t h a t  t h e  
c a p a c i t y  o f  a c o u n t r y  t o  im p o r t  goods  and s e r v i c e s  i s  s u b j e c t  t o  a 
l i m i t  o v e r  w h ich  t h e  c o u n t r y  can  h ave  no c o n t r o l .  ( I t  does  n o t  
f o l l o w  t h a t  t h i s  l i m i t  i s  a c t u a l l y  a c h i e v e d  i n  a p a r t i c u l a r  c a s e . )  
The c a p a c i t y  o f  t h e  c o u n t r y  to  i m p o r t  goods  and s e r v i c e s  w i l l  be  
d e n o t e d  by M. I m p o r t s  may p l a y  t h r e e  r o l e s .  F i r s t ,  i m p o r t s  may be 
d i r e c t l y  consumed.  S e c o n d ,  w i t h  a g i v e n  s t o c k  o f  c a p i t a l  goods  
( p l a n t ,  e q u i p m e n t ,  and so f o r t h ) ,  i m p o r t s  may be  a v a r i a b l e  i n p u t .
I t  i s  assumed t h a t  a m in im a l  q u a n t i t y  o f  v a r i a b l e  i n p u t  i m p o r t s  i s  
r e q u i r e d  p e r  u n i t  o f  o u t p u t .  D e n o t in g  o u t p u t  by Y, and  v a r i a b l e  
i n p u t  i m p o r t s  ( n e c e s s a r y  co n su m p t io n  i m p o r t s )  by M^,
1.  M > bY 0 < b < 1c —
w here  b i s  a  c o n s t a n t  p a r a m e t e r .  ( I n  f a c t ,  i f  i m p o r t  s u b s t i t u t i o n  
t a k e s  p l a c e ,  b would  change  o v e r  t i m e ;  b u t  i t  i s  g iv e n  i n  t h e  s h o r t
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run , re g a rd le s s  of the  le v e l of p ro d u c tio n ,)  F in a lly ,  Im ports may be 
Investm ent goods o r  consumers' goods, I t  i s  assumed th a t  a minimum 
q u a n tity  of imported c a p i ta l  goods i s  requ ired  fo r every u n it  of 
investm ent which takes p la c e ,  e i th e r  fo r purpose of replacem ent or 
fo r purpose of expansion of the p roductive  c ap a c ity , Thus
I ,  > al, 0 < a < 1,
where ^  i s  im ports o f c a p i ta l  goods and I i s  gross investm ent, The 
remainder of gross investm ent, above H^, i s  made up of dom estically  
produced c a p i ta l  goods,
A constan t increm ental c a p i ta l-o u tp u t  r a t io  i s  assumed, so th a t  
the ra te  o f growth o f  p roductive  cap a c ity  depends upon n e t investm ent, 
Denoting c u rren t d e p re c ia tio n  a t  replacem ent co st by D, and productive  
capacity  by Y*, i t s  growth ra te  by and the  increm ental c a p i ta l -
o u tpu t r a t i o  by v,
i  - v  y* - v  y*
T his c o n s tra in t  of the g rw th  ra te  of p roductive  capacity  may or may 
n o t be e f f e c t iv e ,  F i r s t ,  a c losed  economy would face an a d d itio n a l 
l im it  w ith  re sp e c t to  finance, I f  the p ro p o rtio n  o f  income saved is  
s ,  th is  lim it would be expressed  by the fa m il ia r  equation
4 .  Cv ,  < - ,y* -  v
F in a lly ,  l im its  in the supply o f s k i l le d  la b o r , b o t t le n e c k s , f a i lu r e s  
o f in form ation  and l im its  o f e n tre p ren e u rsh ip  may l im i t  the ra te  a t  
which c a p i ta l  can be absorbed, and th u s , the  r a te  o f g rw th  o f the 





v Y* < C.
the l im it  of investm ent w i l l  be s e t  by in e q u a lity  2 , ,  th a t i s ,  by 
imports of c a p i ta l  goods, even i f  the  supply of sav ing  i s  un lim ited . 
I f  in  a d d it io n ,
. i ' V - 11 , ,
,  y* -  v ’
th a t i s ,
( \ l i  -  D)
Y* - 3|
then the growth o f p roductive  capacity  Is s t r i c t l y  lim ite d  by im ported 
c a p i ta l  goods and m oreover, some dom estic sav ing  i s  e i th e r  wasted o r  
f ru s t r a te d ,
Since
M  < 1  c -
Y cannot grow a t  a  ra te  g r e a te r  than the  r a te  o f growth o f  im ports 
w ithou t b rin g in g  about a s i tu a t io n  l ik e  th a t  o f  in e q u a l ity  8 . ,  i f  b 
i s  constan t over tim e. In f a c t ,  b w il l  be constan t over time i f  th ere  
i s  n o t im port s u b s t i tu t io n ,  Thus, more f u l ly ,  Y cannot grow 
in d e f in i te ly  a t  a  ra te  g r e a te r  than the  r a te  of growth o f  im ports , 
excep t to  th e  e x te n t th a t  the excess Is  o f f s e t  by im port s u b s t i tu t io n ,
Two th in g s ought to  be sa id  be fo re  th is  b r i e f  ch ap te r is  
concluded,
F i r s t ,  the  assum ption th a t  the  ra te  o f  growth o f  the c ap acity
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t o  i m p o r t  i s  beyond  t h e  c o n t r o l  o f  gov e rn m en t  p o l i c y  m ig h t  be  d i s ­
p u t e d .  I t  may be  s u p p o r t e d ,  h o w e v e r ,  i n  one o f  two w ay s .  F i r s t ,  one 
m ig h t  a s s e r t  t h a t  t h e r e  must b e  a  l i m i t  o f  some k i n d ,  r e g a r d l e s s  o f  
how good p o l i c y  may b e .  G overnm en ts  a r e  n o t  o m n i p o t e n t ,  w h a t e v e r  
e c o n o m i s t s  o r  g o v e r n o r s  may im a g in e  t o  the  c o n t r a r y .  T h i s  i s  n o t  v e r y  
s a t i s f a c t o r y ,  t h o u g h .  Tt i s  c o n c e p t u a l l y  p o s s i b l e  t h a t  a c o u n t r y  
m ig h t  e x p o r t  i t s  e n t i r e  p r o d u c t ,  and t h a t  a t  a good p r i c e .  C e r t a i n l y ,  
t h a t  c o u n t r y  w ou ld  f a c e  a l i m i t e d  c a p a c i t y  to  i m p o r t .  The l i m i t  w ou ld  
n o t  be r e l e v a n t  t o  t h e  tw o-gap  t h e o r y ,  h o w e v e r .  S e c o n d ,  as r e g a r d s  
t h e  t r a d i t i o n a l  e x p o r t s  o f  an u n d e r d e v e l o p e d  c o u n t r y ,  some l i m i t s  o f  a 
more  r e l e v a n t  k i n d  do c l e a r l y  e x i s t .  They depend  upon t h e  g row th  o f  
income in  t h e  i m p o r t i n g  c o u n t r y  and on t h e  p r i c e  and income e l a s t i c i t y  
o f  demand f o r  t h e  t r a d i t i o n a l  i m p o r t s .  The n e x t  c h a p t e r  w i l l  d e v e lo p  
t h i s  p o i n t  a t  g r e a t e r  l e n g t h . ^  However ,  one may a s k ,  w h a t  i s  t o  p r e ­
v e n t  u n d e r d e v e l o p e d  c o u n t r i e s  from e x p o r t i n g  n o v e l  goods?
F i r s t ,  new e x p o r t s  may f a c e  i n s u p e r a b l e  p r o t e c t i o n i s t  b a r r i e r s  
in  t h o s e  c o u n t r i e s  w h ich  h a v e  t h e  means t o  b u y .  S e c o n d ,  i t  may be
t h a t  t h e r e  a r e  no n o v e l  e x p o r t s  w h ich  w ould  p a y .  As L i n d e r  p o i n t s  
2
o u t ,  new e x p o r t s  may n o t  y i e l d  s u b s i s t e n c e  f a c t o r  paym en ts  when s o l d  
a t  m a r k e t  c l e a r i n g  w o r l d  p r i c e s .  In  p a r t i c u l a r ,  i t  may be t h a t  
t h e r e  i s  no n o v e l  e x p o r t  i n d u s t r y  w h ich  w ou ld  y i e l d  more i m p o r t s  t h a n  
i t  would  r e q u i r e ,  by r e a s o n  o f  t h e  low a b s o l u t e  p r o d u c t i v i t y  o f  t h e
^See p p .  76 -  80 b e lo w .
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u n d e r d e v e l o p e d  c o u n t r y .  T h e re  i s  some e v i d e n c e  t h a t  f a c t o r  
p r o d u c t i v i t y  v a r i e s  c o n s i d e r a b l y  more  b e tw e e n  c o u n t r i e s  f o r  some 
s e c t o r s  t h a n  i t  does  f o r  o t h e r s .  Such v a r i a t i o n s  may b e  i n h e r e n t  
i n  i n d u s t r i a l  t e c h n o l o g y ,  and may a c c o u n t  i n  p a r t  f o r  t h e  d i f f i c u l t y  
o f  i n t r o d u c i n g  new s e c t o r s ,  a p a r t  f rom b i n d e r ' s  r e p r e s e n t a t i v e  demand 
h y p o t h e s i s .  I t  may be t h a t  i n v e s t m e n t ,  r e s e a r c h ,  and " l e a r n i n g  by
4
d o i n g "  a r e  r e q u i r e d  t o  r a i s e  t h e  l e v e l  o f  p r o d u c t i v i t y  b e f o r e  th e  
new s e c t o r s  would  e v e n  be f e a s i b l e .  However ,  i n v e s t m e n t  r e q u i r e s  
i m p o r t s  and  " l e a r n i n g  by d o i n g "  r e q u i r e s  e i t h e r  i n v e s t m e n t  o r  ong o in g  
p r o d u c t i o n .  Here i s  a n o t h e r  v i c i o u s  c i r c l e .
S e c o n d ,  t h e  i d e n t i t y  o f  " i n p u t  i m p o r t s "  may n o t  b e  o b v io u s  
p r i m a  f a c i e . C onsum pt ion  goods  may i n  e f f e c t  be  " i n p u t  i m p o r t s "  f o r  
two r e a s o n s .  F i r s t ,  i n  c o u n t r i e s  w h ich  a r e  n o t  s e l f - s u f f i c i e n t  in  
t e r m s  o f  f o o d s t u f f s ,  i m p o r t s  o f  f o o d s t u f f s  may i n c r e a s e  e f f i c i e n c y  by 
r a i s i n g  n u t r i t i o n a l  s t a n d a r d s . ^  S e c o n d ,  a c e r t a i n  amount o f  consump­
t i o n  i m p o r t s  o f  o t h e r  k i n d s  may be r e q u i r e d  i n  o r d e r  t o  m a i n t a i n  
i n c e n t i v e s  t o  work .  Employment f o r  money wages  may be an u n a t t r a c t i v e
3
K. A rrow ,  H. C h e n e ry ,  M l n h a s ,  R. S o lo w ,  " C a p i t a l - L a b o r  
S u b s t i t u t i o n  and Economic E f f i c i e n c y , "  Review o f  Economics  and 
S t a t i s t i c s ,  X L I1 1 , 3 (Aug. 1 9 6 1 ) ,  p p .  2 2 5 - 5 0 ;  F.  G e h r e l s ,  " F a c t o r  
E f f i c i e n c y ,  S u b s t i t u t i o n ,  and  t h e  B a s i s  f o r  T r a d e ;  Some E m p i r i c a l  
E v i d e n c e , "  K y k l o s , X X I I I ,  F a s c .  2 ( 1 9 7 0 ) ,  pp .  2 7 9 -3 0 2 .
^K. A rrow ,  "Economic  I m p l i c a t i o n s  o f  L e a r n i n g  by D o in g , "  Review 
o f  Economics  S t u d i e s , XXX, 4 (O c t .  1 9 6 8 ) ,  pp .  1 6 7 -6 8 .  See Ch. 4 ,  
A p p e n d ix  2 ,  b e lo w .
^See B. H i g g i n s ,  Economlc D e v e lo p m e n t , Rev. Ed. (New York:  
N o r t o n ,  1 9 6 8 ) ,  pp .  3 2 0 -3 2 5 ;  Y. S. Cho. D i s g u i s e d  Unemployment In  
U n d e r d e v e lo p e d  C o u n t r i e s , w i t h  s p e c i a l  r e f e r e n c e  to  S o u th  Korean  
A g r l c u l t u r e  ( B e r k e l e y ,  1 9 6 3 ) .
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a l t e r n a t e  t o  t r a d i t i o n a l  p u r s u i t s  I f  t h e  money wages  w i l l  buy n o t h i n g  
w hich  c a n n o t  be  o b t a i n e d  t h r o u g h  t h o s e  t r a d i t i o n a l  p u r s u i t s . ^  Thus 
t h e  r e d u c i b l e  m a rg in  o f  n o n n e c e s s a r y  i m p o r t s  may b e  s i g n i f i c a n t l y  l e s s  
t h a n  i t  w ou ld  a p p e a r  a t  t h e  f i r s t  g l a n c e .
^See  B, H i g g i n s ,  op,  c i t . , pp ,  2 3 3 -3 5 ,
CHAPTER 4
THE EMERGENCE OF THE TRADE GAP
The l i t e r a t u r e  on t r a d e - c o n s t r a i n e d  g row th  p o r t r a y s  an example  
o f  c i r c u l a r  c a u s a t i o n .  I t  i s  f l aw ed  by t h e  g e n e r a l  f a i l u r e  to  
e x p l a i n  how i t  i s  t h a t  t h e  s h o r t a g e  o f  i m p o r t e d  c a p i t a l  goods and i t s  
a t t e n d e n t  i n f l e x i b i l i t y  and t r a d e  dependency  m ig h t  a r i s e  i n  a f l e x i b l e *  
d e v e l o p i n g  c o u n t r y .  Thus i t  r e m a in s  v u l n e r a b l e  t o  c r i t i c i s m  su ch  as 
t h a t  o f  Bruton,^"  t h a t  i t  i n  f a c t  a r o s e  th r o u g h  p o o r  gove rnm en t  p o l i c y  
and c o u l d  be r e v e r s e d  t h r o u g h  a p p r o p r i a t e  p o l i c y .
T h i s  c h a p t e r  c o n s i d e r s  how a t r a d e  gap m ig h t  a r i s e  i n  a c o u n t r y  
w h ich  e x p o r t s  a s i n g l e  good and r e q u i r e s  an i m p o r t e d  c a p i t a l  good.
The model i s  th e n  r e c o n s i d e r e d  i n  t h e  l i g h t  o f  more r e a l i s t i c  assump­
t i o n s .  I t  i s  a r g u e d  t h a t  i n  e i t h e r  c a s e ,  t h e  c o u n t r y  w i l l  e x p e r i e n c e  
a s p i r a l  o f  i n c r e a s i n g  r e l a t i v e  s c a r c i t y  o f  i m p o r t e d  c a p i t a l  goods  
(and  c o n s e q u e n t l y  o f  o t h e r  i m p o r t s  as w e l l ) ,  e x c h a n g e  d e p r e c i a t i o n ,  
and  d e t e r i o r a t i o n  o f  t h e  t e rm s  o f  t r a d e ,  u n t i l  e i t h e r  th e  c o u n t r y  
c e a s e s  to  u s e  t h e  i m p o r t e d  c a p i t a l  good o r  i t  u s e s  i t  t o  th e  minimum 
d e g r e e  w h ic h  i s  t e c h n o l o g i c a l l y  f e a s i b l e ,  and h e n c e  f a c e s  a s t r i c t  
i m p o r t  minimum i n  p o i n t  o f  c a p i t a l  g o o d s ,  and t h u s  a g a i n  c o n s e q u e n t l y ,  
i n  t e r m s  o f  a l l  i m p o r t s .  I n  o t h e r  w o r d s ,  dependency  on t h e
^H. B r u t o n ,  "The  Two Gap Approach  t o  Aid and D ev e lo p m en t :  Com­
m e n t , "  A merican  Economic R ev iew , 61X, 3 ( J u n e ,  1 9 6 9 ) ,  p p .  439 -446 .
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i m p o r t a t i o n  o f  some c a p i t a l  goods  can  be  t h e  c a u s e  o f  t h e  t r a d e  g a p .
Of c o u r s e ,  i t  i s  n o t  known w h e t h e r  i t  i s  t h e  h i s t o r i c a l  c a u s e  i n  any 
p a r t i c u l a r  c a s e .
F o r  s i m p l i c i t y ,  t h i s  c h a p t e r  a b s t r a c t s  from i m p o r t  s u b s t i t u t i o n  
in  c a p i t a l  g o o d s .  T h a t  i s ,  t h e  im p o r t e d  c a p i t a l  g o o d ,  w h ich  i s  i n  
a c t u a l  f a c t  an a g g r e g a t e  o f  i m p o r t e d  c a p i t a l  g o o d s ,  i s  s u p p o s e d  t o  have  
a homogenous c h a r a c t e r  o v e r  t i m e .  A c a p i t a l  good i m p o r t e d  a t  t h e  o u t ­
s e t  c o n t i n u e s  t o  be  i m p o r t e d  and t h u s  t o  be  a p a r t  o f  t h e  c a t e g o r y  
" i m p o r t e d  c a p i t a l  g o o d s . "  C e r t a i n l y  o n g o i n g  im p o r t  s u b s t i t u t i o n  in  
c a p i t a l  goods w ould  m od ify  t h e  r e s u l t s .  M o r e o v e r ,  a c o u n t r y  w h ich  i s  
c a p a b l e  o f  a c h i e v i n g  s e l f - s u f f i c i e n c y  i n  t e rm s  o f  c a p i t a l  goods i s  
e v i d e n t l y  immune t o  a t r a d e  gap i n  t h e  lo n g  ru n .
I t  i s  a l s o  assumed t h a t  a demand c u r v e  can be d e f i n e d  f o r  a 
c o u n t r y ' s  " e x p o r t s . "  T h i s  i s  c l e a r l y  t r u e  i f  t h e  c o u n t r y  i s  l i m i t e d  
t o  some s p e c i f i e d  ra n g e  of  e x p o r t  g o o d s .  I t  i s  n o t  c l e a r l y  f a l s e  i f  
the  c o u n t r y  i s  n o t  so  l i m i t e d .  F o r  any c o n s i s t e n t  a r r a y  o f  g o v e r n ­
ment p o l i c i e s ,  a s h i f t i n g  demand c u r v e  f o r  t h e  goods a c t u a l l y  e x p o r t e d ,  
o v e r  t ime can be d e f i n e d .  I t  seems l i k e l y  on t h e  f a c e  of  i t  t h a t  the
s e t  o f  a l l  s u ch  demand c u r v e s  h a s  an u p p e r  e n v e l o p e .  I f  t h e  q u a n t i t y
o f  e x p o r t s  demanded i n  t h e  c a s e  o f  e a c h  s h i f t i n g  demand c u r v e  i s  
d e f i n e d  so  as  t o  be  n e t  o f  t h e  im p o r t  i n p u t s  r e q u i r e d  t o  p r o d u c e  t h e  
q u a n t i t y  o f  e x p o r t s ,  t h e n  th e  u p p e r  e n v e l o p e  c u rv e  w i l l  c o r r e s p o n d ,  
f o r  e a c h  t im e  p e r i o d  and e ach  h y p o t h e t i c a l  e x ch an g e  r a t e ,  t o  t h e  o p t i ­
mum p o l i c i e s .  The u p p e r  e n v e l o p e  w o u ld  be  a s h i f t i n g  e x p o r t  demand
c u r v e  w h ich  w ould  be  p o l i c y - f r e e ,  s i n c e  i t  w ou ld  assume optimum 
p o l i c i e s  a t  e v e r y  p o i n t .  M o r e o v e r ,  t h e  u p p e r  e n v e l o p e  o f  a f i n i t e
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a r r a y  o f  d o w n w a r d - s lo p in g  c u r v e s  would  be  downward s l o p i n g ,  s i n c e  e ac h  
o f  i t s  s e g m e n t s  w ould  c o r r e s p o n d  t o  a s eg m e n t  o f  one  o r  a n o t h e r  o f  t h e  
o r i g i n a l  c u r v e s .
T h i s  c h a p t e r  c o n t a i n s  a m i n i m a l l y  m a t h e m a t i c a l  e x p o s i t i o n  o f  
t h e  a rg u m en t  w i t h  r e s p e c t  t o  t h e  em erg en ce  of  t h e  t r a d e  gap .
A ppend ix  One c o n t a i n s  t h e  m a t h e m a t i c a l  j u s t i f i c a t i o n  o f  i t .
T h i s  c h a p t e r  a b s t r a c t s  from t e c h n o l o g i c a l  p r o g r e s s .  U n l e s s  
t e c h n o l o g i c a l  p r o g r e s s  s h o u l d  h ave  t h e  happy  p r o p e r t y  o f  a u g m e n t in g  
o r  s a v i n g  i m p o r t e d  c a p i t a l  g o o d s ,  i t  would  p r o b a b l y  n o t  change  th e  
a r g u m e n t .  However ,  A ppend ix  Two r e l a t e s  some r e c e n t  c o n c e p t i o n s  o f  
t e c h n o l o g i c a l  p r o g r e s s  t o  u n d e r d e v e l o p e d  c o u n t r i e s ,  and  t o  some 
e x t e n t  j u s t i f i e s  t h e  n e g l e c t  o f  t e c h n i c a l  p r o g r e s s  h e r e .
C o n s i d e r  a "m ode l"  c o u n t r y  which  p r o d u c e s  j u s t  two o u t p u t s ,  
" d o m e s t i c  c a p i t a l  goods"  and " e x p o r t s , "  u s i n g  two i n p u t s ,  " d o m e s t i c  
c a p i t a l  g o o d s , "  and " i m p o r t e d  c a p i t a l  g o o d s . "  Suppose  f o r  t h e  
p r e s e n t  t h a t  th e  demand f o r  i t s  e x p o r t s  i s  s t a t i o n a r y  and  o f  c o n s t a n t  
e l a s t i c i t y .  R e t u r n s  t o  s c a l e  i n  th e  e x p o r t  i n d u s t r y  a r e  e i t h e r  
c o n s t a n t  o r  d i m i n i s h i n g .  ( S i n c e  b o t h  l a n d  and l a b o r  h a v e  b e e n  l e f t  
o u t  o f  a c c o u n t ,  d i m i n i s h i n g  r e t u r n s  t o  s c a l e  may r e p r e s e n t  t h e  more 
p l a u s i b l e  c o n d i t i o n . )  The e l a s t i c i t y  o f  demand i s  f i n i t e .  In  a 
g i v e n  y e a r ,  t h e  o u t p u t  o f  " d o m e s t i c  c a p i t a l  goods"  i s  a l l o c a t e d  
b e tw ee n  t h e  two s e c t o r s  i n  some p r o p o r t i o n  and i n v e s t e d ,  w h i l e  t h e  
e x p o r t  goods  a r e  t r a d e d  f o r  " i m p o r t e d  c a p i t a l  g o o d s , "  w h ich  a r e  
l i k e w i s e  a l l o c a t e d  b e tw ee n  t h e  two s e c t o r s  and i n v e s t e d .  Suppose  
t h a t  t h e  q u a n t i t y  o f  c a p i t a l  goods o f  e a c h  k i n d  i n  u se  i n  t h e  e x p o r t  
s e c t o r  i s  i n c r e a s e d  by one p e r c e n t .  Then th e  o u t p u t  o f  e x p o r t  goods  
i s  i n c r e a s e d  by one p e r c e n t  ( i n  t h e  c a s e  o f  c o n s t a n t  r e t u r n s  t o  s c a l e )
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o r  l e s s  ( i n  t h e  c a s e  o f  d i m i n i s h i n g  r e t u r n s  t o  s c a l e ) .  The i n c r e a s e  
i n  o u t p u t  o f  e x p o r t  goods w i l l  i n  any c a s e  d e p r e s s  t h e  p r i c e  o f  
e x p o r t  g o o d s ,  so t h a t  e x p o r t  r e v e n u e s  and th e  c a p a c i t y  t o  i m p o r t  w i l l  
i n c r e a s e  by l e s s  th a n  one p e r c e n t .  B a l a n c e d  g row th  p r o v e s  i m p o s s i b l e  
b e c a u s e  a one  p e r c e n t  i n c r e a s e  i n  t h e  i m p o r t e d  c a p i t a l  g o o d s ,  a l l o ­
c a t e d  a c c o r d i n g  t o  a g iv e n  p r o p o r t i o n a t e  r u l e ,  f a l l s  t o  p r o c u r e  a 
f u r t h e r  one p e r c e n t  i n c r e a s e  in  t h e  i m p o r t e d  c a p i t a l  goods a v a i l a b l e .
One o f  two t h i n g s  must o c c u r :  1) i m p o r t e d  c a p i t a l  goods  grow
p r o p o r t i o n a t e l y  s c a r c e ,  o r  2 ) t h e  d o m e s t i c  c a p i t a l  o f  t h e  e x p o r t  
s e c t o r  must i n c r e a s e  a t  a g r e a t e r  r a t e  t h a n  does  t h e  i m p o r t e d  c a p i t a l ,  
s o  as  t o  m a i n t a i n  t h e  g ro w th  r a t e  o f  i m p o r t e d  c a p i t a l  g o o d s .  But 
t h e s e  " two"  o c c u r r e n c e s  a r e  i d e n t i c a l !
With  i n c r e a s i n g  r e l a t i v e  s c a r c i t y ,  t h e  p r i c e  o f  i m p o r t e d  c a p i t a l  
goods  must r i s e .  In  t h e  model economy,  t h i s  means an e x c h a n g e  d e p r e ­
c i a t i o n  and a  d e t e r i o r a t i o n  in  t h e  t e rm s  o f  t r a d e .  Bo i t  does  in  a 
more  r e a l i s t i c  m o d e l ,  a p o i n t  which  w i l l  be  f u r t h e r  c o n s i d e r e d  b e lo w .
T h u s ,  t h e  c o u n t r y ' s  r e l a t i v e  s t o c k  o f  i m p o r t e d  c a p i t a l  goods 
w i l l  d e c l i n e ,  and i t s  t e rm s  o f  t r a d e  d e t e r i o r a t e ,  u n t i l  one o f  two 
t h i n g s  o c c u r s .  F i r s t ,  t h e  p r i c e  o f  i m p o r t e d  c a p i t a l  goods  may r i s e  
r e l a t i v e  to  d o m e s t i c a l l y  p r o d u c e d  c a p i t a l  goods  t o  t h e  p o i n t  t h a t  
t h e  fo r m er  a r e  no l o n g e r  u s e d ,  p r e s u m in g  t h a t  p r o d u c t i o n  can go on 
w i t h o u t  a minimum p r o p o r t i o n  o f  i m p o r t e d  c a p i t a l  goods  t o  o u t p u t .  
B a l a n c e d  g ro w th  can t h e n ,  one p r e s u m e s ,  o c c u r .  A l t e r n a t i v e l y ,  i f  a 
minimum q u a n t i t y  o f  i m p o r t e d  c a p i t a l  goods  p e r  u n i t  o f  o u t p u t  i s  
r e q u i r e d  ( a n d  h e n c e f o r t h  i t  w i l l  be  assumed t h a t  t h i s  i s  s o )  t h e n  
t h a t  minimum w i l l  b e  a t t a i n e d  e v e n t u a l l y ,  and t h e n  i m p o r t e d  c a p i t a l  
goods w i l l  be  a  b o t t l e n e c k  c o n s t r a i n t  o f  f u r t h e r  g r o w th .  T h i s  i s  t h e
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t r a d e  g a p .  F i g u r e s  1 . ,  2 . ,  and  3 .  i l l u s t r a t e  i s o q u a n t  maps which
2
d i s p l a y  s u ch  l i m i t s .
R e t u r n s  t o  s c a l e  i n  t h e  d o m e s t i c  c a p i t a l  s e c t o r  make no  d i f f e r ­
e n c e .  T h i s  i s  c l e a r  i f  one  l o o k s  a t  t h e  model  i n  a  s l i g h t l y  d i f f e r e n t  
way. I n  o r d e r  t o  t r a n s f o r m  one u n i t  o f  d o m e s t i c a l l y  p ro d u c e d  c a p i t a l  
goods  i n t o  one  u n i t  o f  i m p o r t e d  c a p i t a l  g o o d s , t h e  c o u n t r y  must  f i r s t  
s h i f t  r e s o u r c e s  from t h e  d o m e s t i c  c a p i t a l  g o o d s  i n d u s t r y  t o  t h e  e x p o r t  
i n d u s t r y ,  and t h e n  t r a d e  t h e  i n c r e a s e  i n  e x p o r t  goods  f o r  nondom es-  
t i c a l l y  p r o d u c e d  c a p i t a l  g o o d s .  As t h e  e x p o r t  s e c t o r  e x p a n d s  r e l a t i v e  
t o  i t s  demand ( a n d  p o s s i b l y  r e l a t i v e  t o  i t s  s u p p l i e s  o f  l i m i t e d  
i n p u t s )  t h e  m a r g i n a l  r a t e  o f  t r a n s f o r m a t i o n  grows  more and more  d i s ­
a d v a n t a g e o u s  w i t h  r e s p e c t  t o  i m p o r t e d  c a p i t a l  g o o d s .  As f i g u r e  A 
shows ,  t h e  r e s u l t  i s  t h a t  d o m e s t i c  c a p i t a l  g o ods  a r e  s u b s t i t u t e d  
f o r  i m p o r t e d  c a p i t a l  go o d s  so lo n g  a s  t h i s  c a n  be done w i t h  p o s i t i v e  
m a r g i n a l  p r o d u c t .  T h e r e ,  c u r v e s  BB* and  EE* r e p r e s e n t  t h e  t r a n s f o r ­
m a t i o n  f r o n t i e r  v i s - a - v i s  d o m e s t i c  c a p i t a l  g o ods  and  im p o r t e d  c a p i t a l  
g o o d s .  (The c u r v a t u r e  r e f l e c t s  d i m i n i s h i n g  r e t u r n s  t o  s c a l e  i n  t h e  
e x p o r t  s e c t o r ,  f i n i t e l y  e l a s t i c  demand f o r  e x p o r t s ,  o r  b o t h . )  When 
t h e  p o s s i b i l i t i e s  o f  s u c h  s u b s t i t u t i o n  a r e  e x h a u s t e d ,  h o w e v e r ,  t h e  
c o u n t r y  f i n d s  i t s e l f  i n  a  " t r a d e  g a p . "  T h i s  h a s  o c c u r r e d  by p o i n t  A 
i n  f i g u r e  A.
The a s s u m p t i o n  o f  u n c h a n g in g  demand made above  may seem
^ I n  t h e  c a s e  o f  t h e  c o n s t a n t  e l a s t i c i t y  o f  s u b s t i t u t i o n  (CES) 
p r o d u c t i o n  f u n c t i o n ,  w i t h  t h e  e l a s t i c i t y  o f  s u b s t i t u t i o n  l e s s  t h a n  
o n e ,  t h e  p r o p o r t i o n  o f  e i t h e r  i n p u t  t o  t h e  o u t p u t  a p p r o a c h e s  i t s  
l o w e r  bound o n l y  a s y m t o t i c a l l y , n e v e r  a c t u a l l y  r e a c h i n g  i t .  I n  t h a t  
c a s e ,  t h e  b o t t l e n e c k  o r  t r a d e  gap  n e v e r  a c t u a l l y  o c c u r s ,  b u t  i s  
a p p r o x i m a t e d  w i t h i n  any  m e a n i n g f u l  l i m i t s ,  w i t h i n  a  f i n i t e  and 
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i m p l a u s i b l e .  I f  i t  i s  r e l a x e d ,  t h e  r e s u l t s  g i v e n  above may, o f  c o u r s e ,  
h ave  t o  be  m o d i f i e d .  I n c r e a s i n g  demand f o r  t h e  p r o d u c t s  o f  t h e  coun­
t r y  w i l l  c e r t a i n l y  s low t h e  p r o c e s s  by w h ich  t h e  t r a d e  gap e m e r g e s ,  
and w i l l  p e r m i t  some g ro w th  o f  t h e  c o u n t r y  ev en  i f  t h e  e x p o r t  s e c t o r  
i s  n o t  e x p an d e d  a t  a l l .  I f  t h e  demand f o r  e x p o r t s  i n c r e a s e s  r a p i d l y  
e n o u g h ,  t h e  p r o c e s s  d e s c r i b e d  above w i l l  be r e v e r s e d .  I n d e e d ,  i f
t h e r e  a r e  g i v e n  l i m i t s  t o  t h e  g ro w th  o f  t h e  d o m e s t i c  c a p i t a l  goods 
3
s e c t o r  t h e  o p p o s i t e  p r o b l e m ,  a c h r o n i c  s h o r t a g e  o f  d o m e s t i c a l l y
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p r o d u c e d  c a p i t a l  g o o d s ,  i s  p o s s i b l e .  L i b y a ,  w i t h  i t s  p e t r o l e u m  
e x p o r t s ,  i s  p r o b a b l y  an exam ple  o f  a  c o u n t r y  i n  such  a s i t u a t i o n .
I f  s k i l l s ,  e d u c a t i o n ,  and r e s e a r c h  a r e  o u t p u t s  o f  t h e  d o m e s t i c  
c a p i t a l  s e c t o r ,  t h e n  t h e  l i m i t  imposed  by t h e  g row th  o f  t h e  d o m e s t i c  
c a p i t a l  s e c t o r  i s  t h e  l i m i t  o f  a b s o r b t i o n  as  t h e  t e rm  i s  used  by 
Chenery  and Bruno ( o p . ^ i t . )  b u t  e v i d e n t l y  n o t  as used  by H o r v a t  
("The  R u le  o f  A c c u m u la t io n  i n  a P l a n n e d  Economy,"  K y k l o s , XXI f a s c .  2 ,  
p .  239 , 1 9 6 8 ) .  M o r e o v e r ,  t h e  d o m e s t i c  c a p i t a l  s e c t o r  i s  one  o f  t h e  
two s e c t o r s  i n  F e l d 'm a n - M a h a l a n o b i s  m o d e ls  o f  g row th  and p l a n n i n g .  
L i t e r a t u r e  on t h i s  t o p i c  i s  s c a r c e ,  b u t  one may c i t e  G. A. F e ld 'm a n  
"On t h e  T heo ry  o f  R a te s  o f  Growth o f  N a t i o n a l  I n c o m e , "  P l a n v o e  
K h o z h a i s t v o , No. 11 (Nov. 1928) and No. 12 (Dec .  1 9 2 8 ) .  T h i s  h a s  been  
t r a n s l a t e d  b u t  t h e  t r a n s l a t i o n  ( o f  F a k i o l a s  and Yanovsky)  i s  e v i d e n t l y  
n o t  p u b l i s h e d .  R h a l l a  r e f e r s  t o  i t  i n  "From F e l d ’ man to  M a h a la n o b i s  
i n  Economic P l a n n i n g , "  K y k l o s , X V I I I ,  f a s c .  1 ( 1 9 6 5 ) ,  p p .  9 - 2 4 .  
M ah a la n o b is*  e x p o s i t i o n  i s  An Approach  o f  O p e r a t i o n a l  R e s e a r c h  t o  
P l a n n i n g  i n  I n d i a , (London: A s i a  P u b l i s h i n g  H ouse ,  1 9 6 3 ) .  B h a l l a ' s
a r t i c l e  i s  mo st  u s e f u l ,  f o r  i t s  p a r a l l e l  o f  F e ld 'm a n  and M a h a la n o b i s  
and i t s  a s s e s s m e n t  o f  t h e  s h o r t c o m i n g s  o f  t h e  F e ld 'm a n  model  ev en  i n  
t h e  S o v i e t  c o n t e x t .  Domar h a s  a l s o  s t u d i e d  t h e  F e ld 'm a n  model 
( E s s a y s  i n  t h e  Theory  o f  Economic G r o w th , "A S o v i e t  Model of  G row th" )  .
I t  seems w o r t h  r e m a r k i n g  t h a t  F e l d ' m a n ' s  model i s  t h e  f i r s t  
"H ar rod -D om ar"  model known i n  t h e  l i t e r a t u r e ,  t h o u g h  i t  goes  b ey o n d  
t h e  H ar rod-D om ar  f ram ew ork ;  and t h a t  M a h a l a n o b i s '  d e v e lo p m e n t  o f  a 
s i m i l a r  model  was i n d e p e n d e n t .
4
As H i g g i n s  d e s c r i b e s  i t  i n  Economic D e v e lo p m e n t , Rev. Ed. (New 
Y ork :  N o r t o n ,  1 9 6 8 ) ,  Ch. 3 5 ,  L i b y a ' s  g r o w t h ,  o u t s i d e  t h e  o i l  s e c t o r ,
i s  l i m i t e d  t o  a b o u t  3% due  t o  a s k i l l  b o t t l e n e c k .  I t  i s  o f  i n t e r e s t  
t h a t ,  as  H i g g i n s  r e m a r k s ,  the  e n t r e p r e n e u r s h i p  " b o t t l e n e c k "  e v a p o r ­
a t e d  i n  L i b y a  a s  d o m e s t i c  e n t r e p r e n e u r s  r e s p o n d e d  to  c l e a r  o p p o r t u n ­
i t i e s  f o r  p r o f i t  i n  t h e  wake [ o r  as  may be  more a p p r o p r i a t e ,  t h e  
f l o o d ]  o f  o i l  g ro w th ,  ( p .  824) .
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A m a t h e m a t i c a l  I n v e s t i g a t i o n  r e v e a l s  t h a t  t h e r e  i s  j u s t  one 
r a t e  o f  g r o w th  w h ich  i s  c o n s i s t e n t  w i t h  a b a l a n c e d  u s e  o f  d o m e s t i c  
and  i m p o r t e d  c a p i t a l  g o o d s .  I t  i s
r  u ^ 1" gK^"gK 5
lm G* "  ( u f l ) ( g c+GK)-"T ‘ u ( l - g R) - l
In  e q u a t i o n  1 ,  r  i s  th e  r a t e  o f  g row th  o f  th e  demand f o r  e x p o r t s  and  
u i s  t h e  e l a s t i c i t y  o f  demand f o r  e x p o r t s .  The p a r a m e t e r s  g^ and g^ 
a r e  t h e  e l a s t i c i t i e s  o f  o u t p u t  w i t h  r e s p e c t  t o  i m p o r t e d  and d o m e s t i c  
c a p i t a l ,  r e s p e c t i v e l y  i n  t h e  e x p o r t  s e c t o r .  To e x p l a i n  them r e q u i r e s  
a d i g r e s s i o n .  Here  and  i n  w ha t  f o l l o w s ,  C d e n o t e s  d o m e s t i c  c a p i t a l  
goods  u s e d  i n  t h e  e x p o r t  s e c t o r  and K d e n o t e s  i m p o r t e d  c a p i t a l  goods  
u s e d  in  t h e  e x p o r t  s e c t o r .  Suppose  a s m a l l  a d d i t i o n  i s  made t o  t h e  
s t o c k  o f  I m p o r t e d  c a p i t a l  goods  i n  use  i n  t h e  e x p o r t  s e c t o r .  The 
a d d i t i o n  i s  d e n o t e d  by AC. The s t o c k  o f  d o m e s t i c  c a p i t a l  goods i n  
t h e  e x p o r t  s e c t o r  i s  h e l d  c o n s t a n t  b u t  t h e  q u a n t i t i e s  o f  c a p i t a l  and 
l a b o r  a r e  a l l o w e d  t o  v a r y  m u t a t i s  m u t a n d i s . An I n c r e m e n t  o f  t h e  o u t ­
p u t  o f  t h e  e x p o r t  s e c t o r  r e s u l t s .  D e n o t i n g  t h e  o u t p u t  o f  t h e  e x p o r t
s e c t o r  by E and t h e  i n c r e m e n t  o f  t h a t  o u t p u t  by AE, gR i s  a p p r o x i -
KAE KAEm a t e l y  ■. ( I t  w ou ld  be t h e  l i m i t  o f  as  AK a p p r o a c h e s  z e r o . )
The te rm  g i s  d e f i n e d  f o r  a s i m i l a r  v a r i a t i o n  o f  C.
The sum o f  g„+g„  e x p r e s s e s  t h e  e l a s t i c i t y  o f  e x p o r t  s e c t o r  
K L
o u t p u t  w i t h  r e s p e c t  t o  c a p i t a l  goods  o f  b o t h  k i n d s  i n  g i v e n  
p r o p o r t i o n s .  I f  t h e r e  a r e  c o n s t a n t  r e t u r n s  t o  s c a l e  i n  t h e  e x p o r t  
s e c t o r  and l a n d  and l a b o r  a r e  a v a i l a b l e  t o  t h e  e x p o r t  s e c t o r  i n
See A ppend ix  1,
u n l i m i t e d  q u a n t i t i e s  a t  a  f i x e d  p r i c e  and  homogenous  q u a l i t y ,
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g „ + g „ « l .  I f  e i t h e r  t h e r e  a r e  d i m i n i s h i n g  r e t u r n s  t o  s c a l e  i n  t h e  0 K
e x p o r t  s e c t o r ,  o r  l a n d  a n d / o r  l a b o r  can  be b r o u g h t  i n t o  the  e x p o r t
s e c t o r  o n ly  a t  r i s i n g  c o s t  o r  w i t h  d i m i n i s h i n g  p r o d u c t i v i t y ,  o r  b o t h ,
g +gv 1. Thus i n  seme s e n s e ,  d e n o t i n g  C K
2 .  Z =
(irt-1 ) ( r c+ Rk ) _1
Z e x p r e s s e s  t h e  e f f e c t s  o f  r e t u r n s  t o  s c a l e  on t h e  l i m i t i n g  r a t e  o f  
g rowth  o f  t h e  d o m e s t i c  c a p i t a l  s t o c k ,  G*.
D e n o t in g
u ( l - g „ ) - g „
X '  u ( l - g K) - l
X r e p r e s e n t s  t h e  e f f e c t s  o f  t h e  e l a s t i c i t y  o f  demand f o r  e x p o r t s  a s
i t  i n t e r a c t s  w i t h  t h e  p r o d u c t i v i t y  o f  i m p o r t e d  c a p i t a l  goods  i n  t h e
e x p o r t  s e c t o r .  N o t i c e  t h a t  as  u i n c r e a s e s  w i t h o u t  bound ( a p p r o a c h i n g
i n f i n i t e  e l a s t i c i t y  o f  dem and) ,  X a p p r o a c h e s  one in  t h e  l i m i t .  As u
a p p r o a c h e s  o n e ,  X a p p r o a c h e s  -=——  , which  i s  l e s s  t h a n  o n e .  As u
K
a p p r o a c h e s  z e r o ,  X a p p r o a c h e s  g „ , As g a p p r o a c h e s  1,  X a p p r o a c h e sK N
1. In t h e  t r a d e  gap c a s e ,  g „ = l  and h e n c e  s o  does  X. F u r t h e r ,  i nK.
t h a t  c a s e  8^=0 and Z i s  a l s o  o n e .
*
Now, s u p p o s e  t h a t  a c o u n t r y  grows a t  a r a t e  above G^ ,. The 
h i g h e r  g rowth  r a t e  may be  t h e  one  d i c t a t e d  by s a v i n g  c o n s i d e r a t i o n s  
and  t h o s e  o f  t h e  o v e r a l l  p r o d u c t i v i t y  o f  c a p i t a l  g o o d s ;  may b e  t h e  
n a t u r a l  r a t e  o f  g row th  in  t h e  l i g h t  o f  t h e  i n c r e a s e  o f  t h e  l a b o r
T h i s  " u n l i m i t e d  s u p p l i e s  o f  l a b o r "  ( a n d  l a n d )  h y p o t h e s i s  may 
be  v a l i d  i f  t h e  e x p o r t  s e c t o r  i s  v e r y  s m a l l  r e l a t i v e  t o  t h e  economy.  
T h i s  w i l l  p r o b a b l y  r a r e l y  be  t r u e .
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f o r c e  and I t s  i n c r e a s i n g  e f f i c i e n c y  due to  t e c h n o l o g i c a l  p r o g r e s s  and 
l e a r n i n g  by d o i n g ;  and  may be  w a r r a n t e d  by t h e  e x p e c t a t i o n s  o f  i n v e s ­
t o r s .  N o t w i t h s t a n d  i t  w i l l  n o t  be  a b a l a n c e d  g row th  r a t e .  G^,, t h e  
g row th  r a t e  o f  d o m e s t i c a l l y  p r o d u c e d  c a p i t a l  g o o d s ,  w i l l  be  g r e a t e r
th a n  t h e  g row th  r a t e  o f  i n v e s t m e n t ,  o u t p u t ,  and l a b o r  i n  e f f i c i e n c y
C
t e r m s .  G „ , t h e  g ro w th  r a t e  o f  i m p o r t e d  c a p i t a l ,  w i l l  be  l e s s .  —
K K.
w i l l  t e n d  t o  i n c r e a s e .  I f  the  m a r g i n a l  p r o d u c t  o f  d o m e s t i c  c a p i t a l
C 
K
i f 11 y
a p p r o a c h e s  z e r o  i n  t h e  l i m i t ,  t h e  r a t e  o f  i n c r e a s e  o f  ^  w i l l  a c t u a l l y
C
i n c r e a s e .  I f  t h e r e  i s  an upward l i m i t  of  tt, i t  w i l l  be r e a c h e d
w i t h i n  a d e t e r m i n a t e  t im e  p e r i o d .
Some s e l e c t e d  v a l u e s  o f  X and Z a r e  g i v e n  i n  T a b l e s  one  and
two.  The e f f e c t s  o f  d i m i n i s h i n g  r e t u r n s  t o  s c a l e  a r e  g r e a t e r  w i t h
g r e a t e r  e l a s t i c i t y  o f  demand, and  a r e  q u i t e  s u b s t a n t i a l  even  f o r
s u c h  m o d e r a t e l y  d e c r e a s i n g  r e t u r n s  a s  5%. T h u s ,  a c o u n t r y  w i t h  an
e x p o r t  s e c t o r  w h ich  c o m p r i s e s  a m a j o r  p a r t  o f  i t s  econom y,  w h ich  i s
l o c a l i z e d  o r  s p e c i a l i z e d  o r  b o t h ,  o r  which  i s  d e p e n d e n t  on
s p e c i a l i z e d  l a n d  o r  l a b o r  i n  l i m i t e d  s u p p l y ;  and t h e  p r o d u c t  o f
w h ich  i s  i n  m o d e r a t e  to  e l a s t i c  demand, may be  l i m i t e d  t o  a v e r y  low
r a t e  o f  g row th  i n d e e d  r e l a t i v e  t o  t h e  r a t e  o f  g row th  o f  e x p o r t s .
F o r  e x a m p l e ,  w i t h  g~+g,,= . 8  and u = - 2 0 ,  b a l a n c e d  g row th  c o u l d  be  a t
C K
o n l y  21% o f  t h e  r a t e  o f  g row th  o f  demand f o r  e x p o r t s .  On t h e  o t h e r  
h a n d ,  t h e  v a l u e s  o f  X a re  s m a l l e r  f o r  l e s s  e l a s t i c  demand.
In  any c a s e ,  G*<r,  u n l e s s  u< “ *■» t h i s  w ould
r e q u i r e  i n c r e a s i n g  r e t u r n s  t o  s c a l e  i n  t h e  e x p o r t  r e c t o r ,  p o s s i b l y  
a t  s e v e r a l  h u n d r e d  p e r c e n t  o r  more i n  e l a s t i c i t y  t e r m s .  T h i s  seems 
w h o l l y  i m p l a u s i b l e .  On t h e  o t h e r  h a n d ,  i f  u > - l ,  t h e  c o u n t r y  can
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TABLE 1
u ( 1- E K) - g K
u U - g ^ - i
8K - 5 0 - 2 0 - 1 0 U - 5 - 3 - 2
. 1 . 9 8 .95 .9 1 .8 4 .7 5 . 6 8
. 3 .9 6 .95 .91 .84 .7 7 .6 3
.5 .9 8 .95 .92 . 86
o00 .75
. 7 .9 8 .96 .9 3 .89 . 83 . 81
.9 .9 8 .97 .95 .9 3 .9 2 .92
TABLE 2
1
(iri-1 ) ( g c+gK)~ 1
u= - 5 0 - 2 0 - 1 0 - 2
8 C+ 8K= .99 . 6 6 .8 4 .92 .99
.95 .29 .41 .7 0 .95
.90 . 17 . 34 .5 3 .91
.80 .09 . 2 1 . 36 .83
.50 .0 4 .0 6 .1 8 .67
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e x p a n d  i t s  c a p a c i t y  t o  i m p o r t  by a c t i n g  as  a m o n o p o l i s t  and d e c r e a s ­
i n g  th e  o u t p u t  o f  i t s  e x p o r t  s e c t o r .  I t  seems i m p l a u s i b l e  t h a t  
g a i n s  o f  t h i s  k i n d  a r e  u n l i m i t e d ,  h o w ev er .
The r a t e  o f  i n c r e a s e  o f  C/K w i l l  depend  upon G , r ,  u ,  g r , andL v
g , i n  g e n e r a l .  E q u a t i o n  1. above i s  d e r i v e d  from K
g C , „ r  7
“ 1“   1 - GK L u J * C ( 1 - g  )
T S a  '  gK K
from w h ich  f o l l o w s
gC r5 .  G  -  [ - - - - - - - - - - - - - - - - - - - -  1 ]  G  -  -p .  r
K u i l  "  K K
S e v e r a l  v a l u e s  o f  G computed  f o r  h y p o t h e t i c a l  v a l u e s  o f  th e  o t h e rL
K
v a r i a b l e s  a r e  g iv e n  i n  T a b le  T h r e e .  They v a r y  from q u i t e  n e g l i g i b l e  
t o  q u i t e  r e s p e c t i b l e  f i g u r e s .  M o r e o v e r ,  G^ i n c r e a s e s  more t h a n  
p r o p o r t i o n a t e l y  w i t h  G^.
Now i t  i s  n e c e s s a r y  t o  r e c o n s i d e r  some of  t h e  more u n r e a l i s t i c  
a s s u m p t i o n s  o f  t h e  m ode l .  F i r s t ,  c o n s i d e r  t h e  e x c l u s i o n  o f  consump­
t i o n  g o o d s .  A l l  c o u n t r i e s  p r o d u c e  co n su m p t io n  g o o d s ,  and an 
i r r e d u c i b l e  minimum im p o r t  c o n t e n t  o f  c o n su m p t io n  (an d  o t h e r  d o m e s t i c  
eco n o m ic  a c t i v i t y )  i s  an a s s u m p t i o n  o f  most  " t w o - g a p "  m o d e l s .
Suppose  t h a t  t h e  c o u n t r y  b o t h  p ro d u c e s  and i m p o r t s  co n su m p t io n  
g o o d s ,  and t h a t  t h e  e l a s t i c i t y  o f  demand f o r  i m p o r t e d  c o n su m e rs '  
goods  i s ,  a t  th e  o u t s e t ,  n o t  z e r o .  T h en ,  as  i m p o r t e d  goods grow
See A ppend ix  1.
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TABLE 3 
0  -  0 . 0 8
8 C rk u r Gc
K
.75 .2 5 - 5 0 .05 0 .0 0 0 8 2
.25 . 75 - 5 0 .05 0 .0 0 2 3 3 4
.25 . 75 -5 .05 0 .0 0 1 7 7 8
. 2 . 7 -5 .0 5 0 .0 3 0 9 0 9
. 1 . 6 -5 .05 0 .0 5 5 0 4 7
. 1 . 6 - 5 . 0 0 0 .0 6 9 3 3 3
more s c a r c e ,  t h e i r  p r i c e  ough t  to  r i s e  r e l a t i v e  n o t  o n l y  t o  
d o m e s t i c  c a p i t a l  g o o d s ,  b u t  t o  c o n s u m e r s '  g o o d s .  I f  t h e  r e l a t i v e  
p r i c e s  o f  i m p o r t e d  c a p i t a l  goods  and i m p o r t e d  c o n s u m e r s 1 goods  a r e  
d e t e r m i n e d  i n  w o r l d  m a r k e t s ,  and t h u s  g i v e n  to  t h e  c o u n t r y ,  t h e  
p r i c e  o f  i m p o r t e d  c a p i t a l  goods can r i s e  o n ly  as  a r e s u l t  o f  e x ­
change  d e p r e c i a t i o n .  T h i s  r i s e  i n  t h e  p r i c e  o f  a l l  i m p o r t s  w i l l  
r e s u l t  i n  a d e c r e a s e  i n  t h e  p r o p o r t i o n  o f  Im por ts  which  a r e  con­
s u m e r s '  g o o d s ,  so t h a t  t h e  s t o c k  o f  i m p o r t e d  c a p i t a l  goods grows 
more r a p i d l y ,  b o t h  a b s o l u t e l y  and r e l a t i v e l y ,  t h a n  w ould  be  t h e  
c a s e  o t h e r w i s e .  However,  t h e r e  i s  i n  any c a s e  a l i m i t  t o  t h i s  
p r o c e s s .  C onsum ers '  goods i m p o r t s  too  h ave  an i r r e d u c i b l e  minimum.
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I t  may b e  z e r o ,  b u t  I t  i s  more p r o b a b l y  p o s i t i v e .  Thus i m p o r t e d
c o n s u m e r s '  goods as  w e l l  as  i m p o r t e d  c a p i t a l  goods  become c h r o n i c a l l y
s c a r c e ,  t h e  t e rm s  o f  t r a d e  d e t e r i o r a t e ,  and t h e  c o u n t r y  moves i n t o  a
9
t r a d e  g a p ,  as  b e f o r e .
No m e n t i o n  h a s  b e e n  made t h u s  f a r  o f  any s a v i n g  l i m i t .  R a t h e r  
i t  h a s  b e en  assumed t h a t  a l l  c a p i t a l  goods which  can be  p r o c u r e d  
a r e  i n  f a c t  d e p lo y e d  t o  i n v e s t m e n t .  The i m p o s i t i o n  o f  a s a v i n g  
l i m i t  h a s  two e f f e c t s .  One i s  t h i s :  as t h e  d o m e s t i c  c a p i t a l  s t o c k
grows r e l a t i v e l y  t o  t h e  s t o c k  o f  i m p o r t e d  c a p i t a l  g o o d s ,  i t s  
m a r g i n a l  p r o d u c t  would  d e c l i n e  i n  r e l a t i v e  t e r m s ,  and the  p r o p o r t i o n  
o f  t o t a l  new i n v e s t m e n t  o f  b o t h  t y p e s  w h ich  goes  t o  t h e  d o m e s t i c  
c a p i t a l  goods  s e c t o r  w ou ld  d e c r e a s e ,  o t h e r  t h i n g s  b e i n g  e q u a l .  The 
p r o p o r t i o n  o f  t o t a l  i n v e s t m e n t  g o in g  t o  t h e  e x p o r t  s e c t o r  w ould  
I n c r e a s e .  Thus t h e  s t o c k  o f  i m p o r t e d  c a p i t a l  goods  w ou ld  grow a 
b i t  more r a p i d l y  t h a n  e q u a t i o n  4 .  i n d i c a t e s .  However ,  t h e  im p a c t  
o f  t h i s  s h i f t  o f  d e p lo y m e n t  o f  r e s o u r c e s  must  e v e n t u a l l y  d e c l i n e .
The r a t e  o f  i n c r e a s e  o f  t h e  p r o p o r t i o n  o f  a l l  i n v e s t m e n t  g o in g  to  
th e  e x p o r t  s e c t o r  must a p p r o a c h  z e r o ,  s i n c e  t h a t  p r o p o r t i o n  c l e a r l y  
c a n n o t  be g r e a t e r  th a n  one .  I f  t h e  p r o p o r t i o n  s h o u l d  i n c r e a s e  a t  a 
p o s i t i v e  r a t e  i n d e f i n i t e l y  i t  would  s u r p a s s  any f i n i t e  l i m i t .
One i s  a f i n i t e  l i m i t .
The i m p o r t a n c e  o f  t h i s  q u a l i f i c a t i o n  depends  somewhat on t h e
Q
I t  c a n n o t  be l e s s  t h a n  z e r o .  The p o s s i b i l i t y  o f  a d d i n g  n o v e l  
e x p o r t  goods h a s  a l r e a d y  b e en  d e a l t  w i t h ,  and i s  p re su m ed  t o  be a 
d e t e r m i n a n t  o f  t h e  demand c u r v e  o f  e x p o r t s .
9
Of c o u r s e ,  e x c h a n g e  c o n t r o l s  o r  c u r r e n c y  o v e r - v a l u a t i o n  can  
a r r e s t  t h i s  p r o c e s s ,  b u t  t h i s  m e r e l y  s h i f t s  t h e  s h o r t a g e  from one 
(goods )  m a r k e t  t o  a n o t h e r  (money) m a r k e t .
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i n i t i a l  m a g n i tu d e  o f  t h e  d o m e s t i c  c a p i t a l  goods  s e c t o r  by c o m p a r i so n  
w i t h  t h e  e x p o r t  s e c t o r .  I f  t h e  e x p o r t  s e c t o r  i s  v e r y  s m a l l  by  com­
p a r i s o n  w i t h  t h e  d o m e s t i c  c a p i t a l  goods  s e c t o r ,  t h e n  a h i g h  r a t e  o f  
g row th  o f  i m p o r t e d  c a p i t a l  can be s u s t a i n e d  f o r  some t im e  by r e d e ­
p lo y m e n t  o f  i n v e s t m e n t .  I f  t h e  e x p o r t  s e c t o r  i s  a l r e a d y  l a r g e  
r e l a t i v e  t o  t h e  c a p i t a l  goods s e c t o r ,  t h e  movement to w ard  t h e  t r a d e  
gap can be o n ly  s l i g h t l y  p o s t p o n e d  in  t h i s  way.
I t  a p p e a r s  t h a t  i n  a  w ide  v a r i e t y  o f  c a s e s  t h e  g ro w th  o f  t h e
c o u n t r y  a t  t h e  maximum a t t a i n a b l e  r a t e ,  o r ,  i n d e e d ,  a t  a r a t e  of  
g row th  c o n s i s t e n t  w i t h  f u l l  u se  o f  i t s  r e s o u r c e s  w i t h  a  h i g h  r a t e  
o f  s a v i n g ,  w i l l  p r e c i p i t a t e  t h e  c o u n t r y  i n t o  a c h r o n i c  s h o r t a g e  o f  
i m p o r t e d  c a p i t a l  g o o d s .  C h a p t e r s  Two and T h r e e  h a v e  c o n s i d e r e d  t h e  
r e s u l t s  o f  su ch  a s h o r t a g e .
On th e  o t h e r  h a n d ,  i f  G* i s  l a r g e ,  i t  may be  t h a t  t h e  c o u n t r y
C
c a n n o t  a t t a i n  t h e  b a l a n c e  g row th  r a t e .  In t h a t  c a s e ,  — w i l l  d i m i n i s h
' “  "  K
u n t i l  t h e  l o w e r  l i m i t  i s  r e a c h e d ,  and w i l l  t h e n  f i n d  i t s  g row th
l i m i t e d  by t h e  g row th  o f  I t s  d o m e s t i c  c a p i t a l  s t o c k .  T h i s  w ou ld
o c c u r  when r  i s  q u i t e  l a r g e ;  t h e  e x p o r t  s e c t o r  i s  q u i t e  s m a l l  
r e l a t i v e  t o  t h e  t o t a l  economy and u s e s  u n s p e c i a l i z e d  f a c t o r s  of  p r o ­
d u c t i o n  w h ich  a r e  a v a i l a b l e  from o t h e r  s e c t o r s  a t  v i r t u a l l  c o n s t a n t  
s u b s i s t e n c e  r a t e s  and  In v i r t u a l l y  u n l i m i t e d  s u p p l y ;  r e t u r n s  t o  
s c a l e  i n  t h e  e x p o r t  i n d u s t r y  a r e  c o n s t a n t ;  l a r g e  q u a n t i t i e s  o f
i m p o r t e d  c a p i t a l  goods o f  h ig h  m a r g i n a l  p r o d u c t i v i t y  a r e  u sed  in  t h e
KAEe x p o r t  s e c t o r  ( so  t h a t  RK" E~A'K l s  l a r g e )  and t h e  demand f o r  t h e  
p r o d u c t  o f  t h e  e x p o r t  s e c t o r  i s  i n e l a s t i c .
I f  t h e  t e rm  " d o m e s t i c  c a p i t a l  g o ods"  i s  i n t e r p r e t e d  b r o a d l y ,
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so as  t o  i n c l u d e  e n t r e p r e n e u r i a l  e f f i c i e n c y  and t h e  i n c r e a s e  i n  t h e  
e f f i c i e n c y  o f  l a b o r  t h r o u g h  " l e a r n i n g  by d o i n g , "  t h e  l i m i t  t o  
g ro w th  im posed  by a c h r o n i c  s h o r t a g e  o f  d o m e s t i c a l l y  p r o d u c e d  c a p i t a l  
goods  would  seem to  be e s s e n t i a l l y  t h e  l i m i t  o f  t h e  c a p a c i t y  o f  the  
economy t o  a b s o r b  ( i m p o r t e d  o r  f i n a n c i a l )  c a p i t a l  as  d e s c r i b e d  by 
C h e n e rv ,  e_t _al. A l th o u g h  i t  u n d o u b t e d l y  i m p l i e s  a h i g h e r  g ro w th  
r a t e ,  t h i s  l i m i t ,  l i k e  t h e  t r a d e  l i m i t ,  makes i n t e r n a l  and d o m e s t i c  
b a l a n c e  i m p o s s i b l e  s i m u l t a n e o u s l y .
Thus , i t  i s  n o t  enough j u s t  t h a t  be  l e s s  t h a n  o r  e q u a l  t o  
H*. In f a c t ,  i t  must be  e q u a l ,  i f  b a l a n c e d  g row th  i s  t o  o c c u r .  in  
any o t h e r  c a s e ,  th e  c o u n t r y  i s  e v e n t u a l l y  c a u g h t  in  a s p i r a l  o f  
im b a la n c e  among t h e  d i f f e r e n t  c a p i t a l  goods  wtiich a r e  i m p o r t e d  and 
w h ich  a r e  d o m e s t i c a l l y  p r o d u c e d .  Any c o u n t r y  which  r e q u i r e s  b o t h  
Im p o r t e d  and d o m e s t i c a l l y  p r o d u c e d  c a p i t a l  goods  f o r  g rc w th  m u s t  
e i t h e r  grow a t  a p a r t i c u l a r  r a t e ,  d e t e r m i n e d  by t r a d e  c o n d i t i o n s ,  o r  
t e n d  in  t h e  d i r e c t i o n  o f  a f a c t o r - p r o p o r t i o n s  p ro b le m  o f  one k i n d  o r  
t h e  o t h e r .  I t  i s  n o t  c l e a r  t h a t  t h e r e  i s  anv f o r c e  which moves t h e  
c o u n t r y  t o w a rd  t h a t  p a r t i c u l a r  r a t e ,  n o r  i s  i t  c l e a r  t h a t  i t  i s  
d e s i r a b l e  t h a t  t h e  c o u n t r y  s h o u l d  grow a t  t h a t  p a r t i c u l a r  r a t e .  I t  
w ou ld  a p p e a r  t h a t  a f a c t o r  i m b a la n c e  o f  one s o r t  o r  t h e  o t h e r  i s  t o  
be e x p e c t e d  i n  su c h  a c o u n t r y .
I n d e e d ,  a c o u n t r y  m i g h t  p a s s  t h r o u g h  s u c c e s s i v e  s t a g e s  in  
which  i m b a l a n c e s  o f  d i f f e r e n t  s o r t s  p r e v a i l .  Suppose  t h a t  a c o u n t r y  
h a s  a s e l f - s u f f i c i e n t  a g r a r i a n  economy when e i t h e r  1 ) new n a t u r a l  
r e s o u r c e s  a r e  d i s c o v e r e d  w i t h i n  i t s  b o r d e r s ,  w h ich  a r e  i n  r a p i d l y  
i n c r e a s i n g  demand in  th e  i n d u s t r i a l  c o u n t r i e s ;  o r  2 ) one o f  i t s
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t r a d i t i o n a l  p r o d u c t s  o r  a  newly  i n t r o d u c e d  p r o d u c t  f i n d s  a  new 
m a r k e t ,  c h a r a c t e r i z e d  by r a p i d l y  i n c r e a s i n g  and  i n e l a s t i c  demand,  
i n  t h e  i n d u s t r i a l i z e d  c o u n t r i e s .  I n i t i a l l y  t h e  c o u n t r y  e x p e r i e n c e s  
a  s t r o n g  p r e s s u r e  t o w a rd  i n c r e a s i n g  ■£, and  e v e n t u a l l y  makes maxim al  
u se  o f  i m p o r t e d  c a p i t a l  g o o d s .  C om pe t ing  d o m e s t i c  c o t t a g e  i n d u s t r y  
may be  e x t i n g u i s h e d  d u r i n g  t h i s  p e r i o d .  F i n a l l y ,  h o w e v e r ,  t h e  new 
e x p o r t  i n d u s t r y  r e a c h e s  t h e  l i m i t s  o f  t h e  n a t u r a l  r e s o u r c e s  o r  l a n d  
which  I s  p e c u l i a r l y  a d a p t e d  t o  i t ,  o r  t h e  l i m i t s  o f  t h e  s u p p l y  o f  
l a b o r ;  a n d / o r  t h e  m a r k e t  f o r  t h e  e x p o r t  good i n  t h e  i n d u s t r i a l i z e d  
c o u n t r i e s  a p p r o a c h e s  i t s  l i m i t s  so  t h a t  C* d e c r e a s e s  t o  be low  t h e  
r a t e  o f  g r o w th  t h a t  t h e  c o u n t r y  d o es  i n  f a c t  a t t a i n .  The c o u n t r y  
now b e g i n s  a  p e r i o d  o f  i n c r e a s i n g  I t  may t a k e  some t i m e .  A
t r a n s i t i o n a l  p e r i o d  i s  t o  be  e x p e c t e d  i n  w h ich  g ro w th  i s  f a i r l y  
h i g h ,  b u t  d e c l i n i n g ,  and  d o m e s t i c  a n d  e x t e r n a l  b a l a n c e  a r e  b o th  
p o s s i b l e  s i m u l t a n e o u s l y  ( s o  t h a t  " c l a s s i c a l "  economic  p o l i c i e s  a r e  
w o r k a b l e ) .  F i n a l l y ,  h o w e v e r ,  t h e  t r a d e  gap d e v e l o p s  a s  a t h i r d  
s t a g e  o f  u n d e r d e v e l o p m e n t .  T h i s  s e q u e n c e  i s ,  o f  c o u r s e ,  p u r e l y  
h y p o t h e t i c a l ;  y e t  i t  a p p e a r s  p l a u s i b l e  i n  t h e  l i g h t  of  t h e  t h e o r y  
p r e s e n t e d  a b o v e .
In  any  c a s e ,  i f  a  c o u n t r y  i s  d e p e n d e n t  on i m p o r t s  f o r  a  m a j o r  
p r o p o r t i o n  o f  i t s  i n v e s t m e n t  g o o d s ,  a  f a c t o r - p r o p o r t i o n  p ro b lem  may 
a r i s e .  In  g e n e r a l  a  t e n d e n c y  t o  f a c t o r  im b a la n c e  i s  t o  be e x p e c t e d .  
I n t e r n a t i o n a l  c a p i t a l  f l o w s  have  been  a b s t r a c t e d  from h e r e ,  s i n c e  
t h e  p u r p o s e  h a s  b e e n  t o  e x p l a i n  t h e  f o r c e s  t h a t  u n d e r l i e  them .  I t  
may be  t h a t  c a p i t a l  f l o w s  can  f i l l  t h e  g a p ,  i f  I n d e e d  a  gap  e x i s t s .  
T hese  a r e  q u e s t i o n s  f o r  e m p i r i c a l  a n a l y s i s ,  and  l a t e r  c h a p t e r s  w i l l
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be  d i r e c t e d  to w a rd  t h e  q u e s t i o n  w h e t h e r  t h e  L a t i n  A m er ican  c o u n t r i e s  
h a v e  e x p e r i e n c e d  a  t r a d e  g a p .  B e f o r e  t u r n i n g  t o  t h a t  p r o b le m ,  
h o w e v e r ,  some o f  t h e  p o l i c y  i m p l i c a t i o n s  o f  a  h y p o t h e t i c a l  t r a d e  gap 
w i l l  be e x p l o r e d  i n  t h e  n e x t  c h a p t e r .
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APPENDIX I .  THE MATHEMATICAL MODEL OF A GROWING ECONOMY WITH TWO 
CAPITAL GOODS, ONE OF WHICH IS IMPORTED
C o n s i d e r  a model economy w h ich  p r o d u c e s  t h r e e  c o m m o d i t i e s ,  
d o m e s t i c  c a p i t a l ,  e x p o r t s ,  and c o n su m p t io n  g o o d s ,  u s i n g  two I n p u t s ,  
d o m e s t i c  and i m p o r t e d  c a p i t a l  g o o d s .  S i n c e  o n l y  th e  d o m e s t i c  c a p i t a l  
goods  and e x p o r t  i n d u s t r i e s  a r e  r e l e v a n t  t o  t h e  p r o c e s s  o f  c a p i t a l  
a c c u m u l a t i o n ,  o n ly  t h e i r  p r o d u c t i o n  f u n c t i o n s  n e e d  be c o n s i d e r e d .
They a r e
1. Yd = f ( C d , Kd )
2 . Ye -  g (Ce , Ke )
w here
Y^ i s  t h e  o u t p u t  o f  d o m e s t i c  c a p i t a l  g o o d s ,
Y^ i s  t h e  o u t p u t  o f  e x p o r t  g o o d s ,
Cj i s  d o m e s t i c  c a p i t a l  em p loyed  i n  t h e  d o m e s t i c  c a p i t a l
s e c t o r ,
Cg i s  d o m e s t i c  c a p i t a l  em p loyed  i n  t h e  e x p o r t  s e c t o r ,
i s  i m p o r t e d  c a p i t a l  em p loyed  i n  t h e  d o m e s t i c  c a p i t a l
s e  c t o r ,
i s  i m p o r t e d  c a p i t a l  em ployed  in  t h e  e x p o r t  s e c t o r ,
f ,  g a r e  u n s p e c i f i e d  f u n c t i o n s  w i t h  t h e  u s u a l  p r o p e r t i e s  o f  
p r o d u c t i o n  f u n c t i o n s .
A l l  e x p o r t s  a r e ,  one a s s u m e s ,  e x p o r t e d .  A f i x e d  p r o p o r t i o n  o f  
i m p o r t s ,  a ,  a r e  i m p o r t e d  c a p i t a l  g o o d s .  The p r i c e  o f  e x p o r t s  i s ,  
f o r  c o n v e n i e n c e ,  e x p r e s s e d  i n  t e rm s  o f  i m p o r t e d  c a p i t a l  g o o d s .  I t  i s
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c e n o t e d  by p .  The p r o p o r t i o n  o f  a l l  d o m e s t i c  c a p i t a l  f o r m a t i o n  w hich  
o c c u r s  i n  t h e  d o m e s t i c  c a p i t a l  s e c t o r  i s  b ^ ,  a c o n s t a n t ;  t h e  p r o p o r ­
t i o n  o f  a l l  i m p o r t e d  c a p i t a l  f o r m a t i o n  w h ich  o c c u r s  i n  t h e  d o m e s t i c  
c a p i t a l  s e c t o r  i s  c ^ ,  a l s o  c o n s t a n t .  The c o r r e s p o n d i n g  p a r a m e t e r s
f o r  t h e  e x p o r t  s e c t o r  a r e  b , c . (The c o n s t a n c e  o f  a ,  b , ,  c . ,  b , r  e e d d e
c w i l l  be r e c o n s i d e r e d  l a t e r  o n . )  Note  t h a t  b ,  + b < 1 .  c , + c < e d e — d e —
1 . I t  i s  assumed t h a t  t h e r e  i s  no s a v i n g  l i m i t  on c a p i t a l  f o r m a t i o n ,  
t h a t  i s ,  the  f o r m a t i o n  o f  d o m e s t i c  c a p i t a l  i n  a g i v e n  p e r i o d  i s  by 
a s s u m p t i o n  e q u a l  t o  th e  o u t p u t  o f  t h e  d o m e s t i c  c a p i t a l  s e c t o r  i n  t h a t  
p e r i o d ,  and t h e  f o r m a t i o n  o f  im p o r t e d  c a p i t a l  i n  a g i v e n  p e r i o d  i s  by 
a s s u m p t i o n  e q u a l  t o  t h e  i m p o r t a t i o n  o f  c a p i t a l  goods  i n  t h a t  p e r i o d .  
M o r e o v e r ,  t h e  d o m e s t i c  c a p i t a l  and e x p o r t  s e c t o r s  a r e  assumed t o  
o p e r a t e  a t  f u l l  c a p a c i t y .
C 3C.Y, d d
f * — i j * »
K 3C.Y,  d d
5Y C e e ,O 3     — -   
*C 3C Y e e
9Y K 
„ _ e e »
K 3K Y e e
C l e a r l y ,  t h e  e l a s t i c i t i e s  u s e d  w i l l  n o t  be  c o n s t a n t  o v e r  t i m e ,  
s i n c e  t h e  p r o d u c t i o n  f u n c t i o n s  c a n n o t  be o f  t h e  C obb-D oug las  fo rm,  
( s e e  n o t e  3 ,  p .  11 ,  b e l o w . )  However ,  d i f f e r e n c e s  i n  t h e i r  m a g n i tu d e  
do n o t  e f f e c t  the  r e s u l t s  s i g n i f i c a n t l y  u n l e s s  t h e y  a p p r o x i m a t e  z e r o ,  
a t  w h ich  p o i n t  ( i n  t h e  c a s e  o f  f c , g^,) t h e  m a r g i n a l  p r o d u c t  o f  domes­
t i c  c a p i t a l  a p p r o x i m a t e s  z e r o ,  Q .E .D .  Hence t h e y  w i l l  be  t r e a t e d  as 
c o n s t a n t s  h e r e i n ,  f o r  c o n v e n i e n c e .
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f j *
G ■ "  , and s i m i l a r l y ,  G s u b s c r i p t e d  by  any
d d
v a r i a b l e  x ,  t h a t  i s ,  G^, d e n o t e s  t h e
grow th  r a t e  o f  x.
C + C d e
G i s  th e  g row th  r a t e  o f  d o m e s t i c  c a p i t a l  f o r m a t i o n ,  t h a t  i s ,  
d
d Co f  Thus G^ i s  a l s o  t h e  r a t e  o f  g rowth  o f  d o m e s t i c  c a p i t a l  forma-
d
t i o n  i n  t h e  d o m e s t i c  c a p i t a l  and e x p o r t  s e c t o r s ,  s i n c e  t h o s e
dCd dCe dCq u a n t i t i e s ,  -z—  and —— , d i f f e r  from ~r~ bv c o n s t a n t s .  I f  th e  r a t e  o fd t  d t  d t
g row th  o f  d o m e s t i c  c a p i t a l  f o r m a t i o n ,  in e i t h e r  s e c t o r ,  r e m a in s
c o n s t a n t ,  t h e  r a t e  o f  g rowth  o f  t h e  s t o c k  o f  d o m e s t i c  c a p i t a l  i n  t h a t
s e c t o r  w i l l  t e n d  t o  t h e  same l e v e l  i n  t h e  l i m i t .  L i k e w i s e ,  t h e
grow th  r a t e  o f  t h e  s t o c k  of  i m p o r t e d  c a p i t a l  i n  eac h  o f  t h e  two
s e c t o r s  a p p r o a c h e s  t h e  g ro w th  r a t e  o f  t h e  f o r m a t i o n  o f  i m p o r t e d
c a p i t a l ,  i . e .  o f  t h e  i m p o r t a t i o n  o f  c a p i t a l  g o o d s .  T h i s  l a t t e r
depends  on t h e  g row th  r a t e  of  t h e  e x p o r t  s e c t o r  and on t h e  demand
f o r  e x p o r t s .
In  d e a l i n g  w i t h  g row th  r a t e s ,  i t  i s  c o n v e n i e n t  t o  assume t h a t  
th e  e l a s t i c i t y  o f  demand i s  c o n s t a n t ,  as  w i t h  a l o g - l i n e a r  demand 
f u n c t i o n .  However ,  i t  may be  i m p l a u s i b l e  t h a t  demand i s  c o n s t a n t  
o v e r  t i m e .  T h u s ,  i n  a d d i t i o n  t o  s h i f t s  i n  q u a n t i t y  demanded i n d u c e d  
by c h an g e s  i n  p r i c e ,  au tonomous c h an g e s  i n  demand a r e  t o  be  
e x p e c t e d  w i t h  g ro w th  i n  w o r l d  in c o m e ,  t h e  d e v e lo p m en t  o f  new
s u b s t i t u t e  p r o d u c t s  and t h e  em erg en c e  o f  new r i v a l s  i n  t h e  p r o d u c ­
t i o n  o f  a  p a r t i c u l a r  c o u n t r y ' s  t r a d i t i o n a l  e x p o r t s .  Again  i t  i s  
c o n v e n i e n t ,  i n  d e a l i n g  w i t h  g ro w th  r a t e s ,  t o  assume a c o n s t a n t  r a t e  
o f  s h i f t  o f  demand, in  l o g a r i t h m i c  t e r m s .  A demand f u n c t i o n  embody­
i n g  t h e s e  a s s u m p t i o n s  may be  w r i t t e n  a s  f o l l o w s :
t , r t  u _3. q ^ * A e  p ,  u < 0.
Here r  i s  t h e  c o n s t a n t  g e o m e t r i c a l  r a t e  of  g ro w th  o r  d e c l i n e  o f  
q u a n t i t y  demanded w i t h  any g i v e n  p r i c e ,  u i s  t h e  e l a s t i c i t y  o f  
demand, t  d e n o t e s  t i m e ,  and A i s  a  c o n s t a n t  o f  i n t e g r a t i o n .  The 
e x p o n e n t s  r  and  u a r e  p a r a m e t e r s  o f  t h e  m o d e l .  Of c o u r s e ,  i s  t h e  
o u t p u t  o f  t h e  e x p o r t  s e c t o r .  Y w h ich  h a s  by  a s s u m p t i o n  no a l t e r n a ­
t i v e  o u t l e t  f o r  i t s  p r o d u c t ,  and which  i s  d e t e r m i n e d  by t h e  i n p u t s  
o f  th e  e x p o r t  s e c t o r  as i n  E q u a t i o n  2 ,  a b o v e .  Hence i n  t h i s  c a se  
p r i c e ,  n o t  q u a n t i t y  demanded i s  t h e  d e p e n d e n t  v a r i a b l e ,  and 3. may
be r e w r i t t e n ,  j
- r t  —e Y u
4* P  •
Now,
s d K  -  v
5 - d (,pV
so t h a t
6 - = Gr, + Gr, + Gv “  Gr, +  GY ;dK o p Y p i-7— e r ed t
s i n c e  G -  o by a s s u m p t i o n .  I t  f o l l o w s  t h a t
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The g ro w th  r a t e  o f  t h e  e x p o r t - r e v e n u e  o f  t h e  c o u n t r y  d e f i n e s  t h e  
l i m i t  o f  t h e  g row th  r a t e  o f  I t s  s t o c k  o f  i m p o r t e d  c a p i t a l , and t h u s  
o f  e a c h  o f  i t s  two co m ponen ts .
Now,
8‘ ° p  ■ U(CY '  r )e
so t h a t
9 ‘ GdK = (1  + X  ' I '
d t  e
2T h i s  e q u a t i o n  r e s e m b l e s  a f a m i l i a r  f o r m u l a  o f  m ic r o e c o n o m i c s .
N o t i c e  t h a t  u i s  n e g a t i v e ,  s o ,  i f  i t  i s  f i n i t e ,  1 + i s  l e s s  t h a n
f
one and — i s  p o s i t i v e ,  u
2 l . e .
1. MR -  p ( — + 1) f o r  a s t a t i o n a r y  demand c u r v e ,  t h a t  i s ,  u
r  = o.
Here d P *Y 3P Y dYe e e
2 G -  d t  = 3 Ye —dK P Y — — ^  ’ Ye  p  e
d t
9P.Y
S in c e  MR = y -6- , 2. i s  
e
t h a t  i s
i  r  -  ^  rdK P Y *   e
CdK -  ( 1  +  X
d t  6
E x p r e s s i o n  8 . above i s  t h e  more g e n e r a l  fo rm.
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3I t  now f o l l o w s  t h a t
1 0 - GK ’  1 °  . Gc  '  ( 1 - g  ) u -  1 •
u
To show th e  s i g n i f i c a n c e  o f  t h i s  p o i n t ,  assume t h a t  r  = 0 ,  and 
t h a t  g h a s  c o n s t a n t  o r  d e c r e a s i n g  r e t u r n s  t o  s c a l e  and u < - 1 ,  Then
1  1 "  3 0  t h f l t
g C  1 " gR < l
1
!  + I  ‘  RK ! + 1  '  Rk
u u
s i n c e  — > 1 . I t  f o l l o w s  t h a t  G < G by a c o n s t a n t  f a c t o r ,  so
1 + A K c
u
0
G -  G , t h e  g row th  r a t e  o f  —, i s  a p o s i t i v e  c o n s t a n t .  That b e i n g  s o ,  
C K, K
Q
77 w i l l  i n c r e a s e  beyond  any f i n i t e  bound in  a d e t e r m i n a t e  p e r i o d  of  
K
t i m e .  In o t h e r  words  th e  p r o p o r t i o n  o f  d o m e s t i c  c a p i t a l  t o  i m p o r t e d
3S l n c e  0 K -  G ^ ,
d t
1. G„ -  (1  + —)G -  -  and K u Y ue
2 ' g y  gccc +  r k g k * s o
3 - g k 1  (1  + b  ( r k g c+ r kg k> -  I
T h a t  i s
whence
4. (1 -(1+  i ) g K)GK i  (1 + i ) g cGc -  -r ;
Cl  +  -^  u
5. G “ : Kr^c “
K 1 -  + X  c c  “ ( i  -  o  + i ) ^ )
S i m p l i f y i n g  g i v e s  10.  i n  t h e  t e x t .
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c a p i t a l  w i l l  i n c r e a s e  w i t h o u t  l i m i t ,  w h ich  t h i s  s e c t i o n  was t o  demon­
s t r a t e .  More c o r r e c t l y ,  t h o u g h ,  g ,^ c a n n o t  be  c o n s t a n t  i f  t h e r e  i s  an
C
upward l i m i t  o f  b u t  r a t h e r  i t  must a p p ro a c h  z e r o  i n  t h e  l i m i t .
C
Thus i n  p o i n t  o f  f a c t ,  — i n c r e a s e s  a t  an i n c r e a s i n g  r a t e .K
T h e re  a r e  a number o f  c a s e s  t o  be  c o n s i d e r e d ,  b u t ,  i n  g e n e r a l ,
^ 1) i f  u > - 1 ,  G > 0 i m p l i e s  G < 0
L  K
2 ) i f  u < - 1
> r  . u ( 1~liK) - %
C < ( lH-1) ( g c+gK) - u  u ( l - g K) - l
i m p l i e s  G > G K C
C u+1
and i m p l i e s  G < G K L
i f  + St > U’C K u+1
T h i s  l a s t  i m p l i e s  i n c r e a s i n g  r e t u r n s  t o  s c a l e ,  p o s s i b l y  a t  q u i t e  a 
l a r g e  r a t e ,  and t h u s  seems i r r e l e v a n t  i n  p r a c t i c e .  With  c o n s t a n t  
r e t u r n s  t o  s c a l e ,  2 ) i s
3) G < r  u ( 1- g K- p K 
u ( l - g K) - l
T h i s  awkward t e r m  i s  a lw ay s  l e s s  th a n  r ,  s i n c e  u i s  n e g a t i v e .  I t  
a p p r o a c h e s  r  i n  the  l i m i t  as  u a p p r o a c h e s  m inus  i n f i n i t y  and i t  
a p p r o a c h e s  - 4 ( g  - 2 ) , a p o s i t i v e  t e r m  l e s s  t h a n  r ,  as  u a p p r o a c h e s  - 1 .
Thus i t  w ou ld  a p p e a r  t h a t  even  w i t h  c o n s t a n t  r e t u r n s  t o  s c a l e  i n  t h e  
e x p o r t  s e c t o r ,  a c o u n t r y ' s  c a p i t a l  s t o c k  c a n n o t  grow i n d e f i n i t e l y  
ev en  a t  a  r a t e  e q u a l  t o  th e  r a t e  o f  g row th  o f  i t s  e x p o r t s ,  w i t h o u t  un­
b a l a n c i n g  i t s  c a p i t a l  s t o c k  i n  t h e  d i r e c t i o n  o f  d o m e s t i c a l l y  p r o d u c e d  
c a p i t a l  go o d s .
In  t h i s  c o n t e x t ,  " c o n s t a n t  r e t u r n s  t o  s c a l e "  means c o n s t a n t  r e ­
t u r n s  t o  c a p i t a l  g o o d s ,  s i n c e  l a n d  and  l a b o r  v a r i a b l e s  h ave  been  s u p ­
p r e s s e d .  S e c t i o n  Three  w i l l  e x p l o r e  t h e  s i g n i f i c a n c e  o f  t h i s  p o i n t ,  
b u t  n o t i c e  t h a t  i f  Rj(+ Pc <
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>
G < G i s  t o  be  e x p e c t e d  a c c o r d i n g l y  as  
C K
< _______ r________  u ( ! - g K) - g K
C > (i t f  1) ( g c+gK) - u  ‘ u ( l - g K) - l  < r *
T h i s  model p o s i t s  s e v e r a l  a s s u m p t i o n s  which  a r e  more  c o n v e n i e n t  
than  p l a u s i b l e .  The r e m a i n d e r  o f  t h i s  s e c t i o n  w i l l  i n v e s t i g a t e  i n  a 
l e s s  s y s t e m a t i c  way t h e  e f f e c t  of  r e l a x i n g  some o f  t h e s e  a s s u m p t i o n s .
I t  was assumed t h a t  no  l a n d  and l a b o r  i n p u t s  were  i n v o l v e d .  
However,  such  i n p u t s  a r e  r e q u i r e d  and i f  the  e x p a n s i o n  o f  t h e  d o m e s t i c  
c a p i t a l  and e x p o r t  s e c t o r s  r e s u l t s  i n  i n c r e a s i n g  p r i c e s  of  l a n d  and 
l a b o r ,  t h e  f u n c t i o n s  f  and g w i l l  d i s p l a y  i n c r e a s i n g  c o s t s ,  i . e . ,  
d i m i n i s h i n g  r e t u r n s  t o  s c a l e ,  even  i f  t h e  " t r u e "  f o u r - i n p u t  p r o d u c t i o n  
f u n c t i o n s  d i s p l a y  c o n s t a n t  r e t u r n s  t o  s c a l e .  Thus r e l a x a t i o n  of  t h a t  
a s s u m p t i o n  makes i t  even  more l i k e l y  t h a t  th e  t e n d e n c y  t o  an i n c r e a s -
C
i n g  — w i l l  be  e f f e c t i v e  w i t h  a g iv e n  p o s i t i v e  r .N
I t  was assumed t h a t  a f i x e d  p r o p o r t i o n  o f  i m p o r t s ,  <», was 
i m p o r t e d  c a p i t a l  go o d s .  In  f a c t ,  o f  c o u r s e ,  t h e  r e l a t i v e  s u p p l y  o f  
i m p o r t e d  c a p i t a l  goods  m ig h t  be  i n c r e a s e d  by i n c r e a s i n g  a .  However ,  
t h e  g row th  r a t e  o f  t h e  s t o c k  o f  i m p a r t e d  c a p i t a l  c a n n o t  be m a i n t a i n e d  
by i n c r e a s i n g  a u n l e s s  at h a s  a p o s i t i v e ,  c o n s t a n t  g row th  r a t e ,  as 
e q u a t i o n  6 . i n d i c a t e s .  However,  i f  t h a t  were  s o ,  a w ou ld  s u r p a s s  
any f i n i t e  l i m i t  w i t h i n  a  d e f i n i t e  p e r i o d .  In p a r t i c u l a r ,  at would  
become g r e a t e r  t h a n  one .  S in c e  t h i s  c l e a r l y  c a n n o t  b e ,  t h e  o n s e t  o f
4) <irf l ) (g*+Rc ) - l  < 1*
T h i s  t e r m  t e n d s  t o  z e r o  as  u a p p r o a c h e s  -«>. Thus i f  r e t u r n s  t o  " s c a l e "
d i m i n i s h ,  a w ide  v a r i e t y  o f  p l a u s i b l e  v a l u e s  o f  g^ and u s e t  t h e  l i m i t
o f  b a l a n c e d  g row th  a t  a  s m a l l  f r a c t i o n  o f  t h e  r a t e  o f  g row th  o f
demand f o r  e x p o r t s .
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t h e  f a c t o r - p r o p o r t i o n s  p ro b le m  can o n l y  be p o s t p o n e d  by I n c r e a s i n g
t h e  p r o p o r t i o n  o f  i m p o r t s  w h ich  a r e  c a p i t a l  go o d s .
The same comment a p p l i e s ,  w i t h  q u a l i f i c a t i o n ,  t o  t h e  c o n s t a n c y
o f  b . ,  b , c , ,  and c . The q u a l i f i c a t i o n  i s  t h i s :  I f  one o f  t h e s e  d e d* e
f o u r  p a r a m e t e r s  h a s  a n e g a t i v e  c o n s t a n t  g ro w th  r a t e ,  i . e . ,  i s  s u b j e c t
e x p o n e n t i a l  d e c a y ,  i t s  l i m i t  w o u ld  be  z e r o .  T h i s  i s  c l e a r l y  p o s s i b l e .
Then e q u a t i o n  10. does  n o t  h o l d  s i n c e  G * G = G and  G = G =L. C L K . Kd e d e
G no l o n g e r  h o l d .  However ,  t h e s e  p o s s i b i l i t i e s  do n o t  a l t e r  t h e  
r e s u l t s  o f  t h e  p r e v i o u s  s e c t i o n . " *  T h i s  p e r t a i n s ,  m o r e o v e r ,  t o  t h e
^ I n  t h i s  c a s e ,  in  p l a c e  o f  e q u a t i o n  3 ( f o o t n o t e  3 ,  page  92) we
have
1. C.K 1 (1+ A) [ g c (Gb -  Gc ) + gK(Gc + CK)1 -  I  ,
e e
from w h i c h ,  as i n  f o o t n o t e  3,
„ 'v g CGC r  . + gK Gcp
'K -1____ __ U - 8 k)u -  1 -------
1+ A K i  + A K
U U
Now, l e t  us  s u p p r e s s  t h e  change  o f  demand f o r  e x p o r t s  once a g a i n .  I f
r  < 0 , G can be p o s i t i v e  o n ly  i f  — K
3. —:  -------  > 0 .
u
Whenever t h a t  i s  s o ,
RCGb + gKGC------------- e < Q
1 +  1 K 
u
and may be  d e l e t e d  w i t h o u t  c h a n g i n g  t h e  r e s u l t s  o f  t h e  p r e v i o u s  
s e c t i o n  ( i n d e e d ,  t h e  p r o b a b i l i t y  t h a t  t h o s e  r e s u l t s  w i l l  be  m e a n i n g f u l  
w i t h  r  > 0 i s  i n c r e a s e d ) .  Changes i n  t h e  p r o p o r t i o n s  g o in g  t o  o t h e r  
s e c t o r s  a r e  i r r e l e v a n t  i n  any c a s e .
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a s s u m p t i o n  o f  u n l i m i t e d  s a v i n g .  The i m p o s i t i o n  o f  a s a v i n g  c o n s t r a i n t
would  r e q u i r e  t h e  a l l o c a t i o n  o f  s c a r c e  s a v i n g  b e tw e e n  t h e  d o m e s t i c
c a p i t a l  s e c t o r  and  t h e  e x p o r t  s e c t o r  ( a n d  o t h e r s ) .  T h i s  w ou ld  i m p l y ,
in  t e rm s  o f  th e  m o d e l ,  c h an g e s  i n  t h e  p a r a m e t e r s  b ^ ,  b ^ , c ^ ,  and cg .
In  p a r t i c u l a r ,  a s  t h e  d o m e s t i c  c a p i t a l  s t o c k  grows r e l a t i v e  t o  t h e
im p o r t e d  c a p i t a l  s t o c k ,  i t s  m a r g i n a l  p r o d u c t  would  d e c l i n e  i n  r e l a t i v e
t e r m s ,  and t h e  p r o p o r t i o n  o f  t o t a l  new i n v e s t m e n t  o f  b o t h  s o r t s  i n  t h e
d o m e s t i c  c a p i t a l  s e c t o r  w o u ld  d i m i n i s h ,  o t h e r  t h i n g s  b e i n g  e q u a l ,
w h i l e  t h e  p r o p o r t i o n  o f  t o t a l  i n v e s t m e n t  g o i n g  to  t h e  e x p o r t  s e c t o r
would  i n c r e a s e .  However ,  t h e  t e rm s  G, and G must  i n  any c a s e’ b ee e
a p p r o a c h  z e r o  i n  t h e  l i m i t ,  w h i l e  t h e  m a g n i t u d e s  o f  t h e  t e rm s  G and
d
G a r e  i r r e l e v a n t  t o  t h e  m o d e l .  I n  b r i e f ,  t h e  model  p e r t a i n s  t o  t h e  
cd
t r a n s f o r m a t i o n  of  d o m e s t i c  c a p i t a l  goods  i n t o  i m p o r t e d  c a p i t a l  g o o d s ,  
and i t  a p p l i e s  v i r t u a l l y  r e g a r d l e s s  o f  t h e  c i r c u m s t a n c e s  s u r r o u n d i n g  
t h e  g row th  o f  t h e  s t o c k  o f  d o m e s t i c  c a p i t a l  g o o d s .  T h u s ,  a  l i m i t  o f  
t o t a l  s a v i n g  o n ly  p o s t p o n e s  t h e  o n s e t  o f  t h e  f a c t o r - p r o p o r t i o n s  
p r o b l e m ,
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APPENDIX I I :  RECENT MODELS OF TECHNOLOGICAL PROGRESS AND THE
UNDERDEVELOPED COUNTRIES
The m o d e ls  d e v e l o p e d  In  t h i s  c h a p t e r  h ave  n o t  i n c l u d e d  t e c h n o l o g ­
i c a l  p r o g r e s s  as  an e x p l i c i t  v a r i a b l e .  The f u n c t i o n  o f  t h i s  a p p e n d i x  
i s  t o  r e v i e w  t h r e e  r e c e n t  m ode ls  o f  t e c h n o l o g i c a l  change  in  t h e  l i g h t  
o f  t h e i r  p o s s i b l e  r e l e v a n c e  t o  t h e  p ro b le m  o f  e conom ic  d e v e lo p m e n t .
One o f  t h e  m os t  f r u i t f u l  r e c e n t  i n n o v a t i o n s  i n  t h e  t h e o r y  o f  
i n n o v a t i o n s  i s  t h e  c o n c e p t i o n  o f  t e c h n o l o g i c a l  p r o g r e s s  as  f a c t o r -  
a u g m e n t i n g . T h a t  i s ,  i t  p o s i t s  a p r o d u c t i o n  f u n c t i o n  o f  t h e  form
Y = f(EK,FN) where  Y i s  o u t p u t ,  K i s  t h e  s t o c k  o f  c a p i t a l  i n  u s e ,  N
i s  t h e  em ployed  l a b o r  f o r c e ,  and E i s  t h e  t e c h n o l o g i c a l  e f f i c i e n c y  
o f  c a p i t a l  and F t h e  t e c h n o l o g i c a l  e f f i c i e n c y  o f  l a b o r .  In  t h i s  
m o d e l ,  t e c h n o l o g i c a l  p r o g r e s s  i s  c o n c e i v e d  of  as i n c r e a s i n g  E and F .  
T h e re  i s  no c l e a r  r e a s o n  why t e c h n o l o g i c a l  p r o g r e s s  s h o u l d  h ave  t h a t  
e f f e c t ,  b u t  i t  i s  a  s i m p l i f y i n g  a s s u m p t i o n  w h i c h ,  on t h e  one h a n d ,
p e r m i t s  t h e  u se  o f  a p r o d u c t i o n  f u n c t i o n  w h ich  i s  s u p p o s e d  t o  be
s t a b l e  o v e r  t i m e ,  a n d ,  on th e  o t h e r  h a n d ,  i s  n o t  so  c l e a r l y  a 
c o n t r i v e d  a s s u m p t i o n  as H a r r o d - n e u t r a l i t y , ^ f o r  e x a m p l e .  T h i s  scheme
i s  u s u a l l y  c o n n e c t e d  w i t h  a p r o d u c t i o n  f u n c t i o n  h a v i n g  c o n s t a n t
2
r e t u r n s  t o  s c a l e  and  a  c o n s t a n t  e l a s t i c i t y  o f  s u b s t i t u t i o n .  In  t h a t
^ T e c h n o l o g i c a l  p r o g r e s s  i s  H a r r o d - n e u t r a l  i f  i t  does  n o t  a f f e c t  
t h e  r e l a t i o n s h i p  b e tw e e n  t h e  r a t e  o f  r e t u r n  ( t h e  m a r g i n a l  p r o d u c t  o f  
c a p i t a l )  and t h e  c a p i t a l - o u t p u t  r a t i o .  See L e c t u r e s  i n  Dynamic 
Economics  , L e c t .  I .
2 Such a f u n c t i o n  t a k e s  t h e  form 
Y -  a ( b K d+Nd > y d
w here  Y i s  o u t p u t ,  K i s  t h e  s t o c k  o f  c a p i t a l ,  N t h e  l a b o r  f o r c e ,  and 
a ,  b ,  and  d a r e  a r b i t r a r y  c o n s t a n t s .  See K. Arrow,  H. C h e n e r y ,  M. 
Minhas  and  R. So low ,  " C a p i t a l - L a b o r  S u b s t i t u t i o n  and  Economic  E f f i ­
c i e n c y , "  Review o f  Econom ics  and S t a t i s t i c s ,  X L I I I ,  3 (Aug. 1961) ,  
p p .  2 2 5 -5 0 .
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c o n t e x t ,  b a l a n c e d  g row th  p r o v e s  t o  be I n c o m p a t i b l e  w i t h  a  s t e a d y
I n c r e a s e  In  E. On th e  o t h e r  h a n d ,  I f  E i s  c o n s t a n t  and t e c h n o l o g i c a l
3p r o g r e s s  t a k e s  t h e  form o f  i n c r e a s i n g  F ,  t h e n  i t  i s  H a r r o d - n e u t r a l ,
and  s t e a d y  g ro w th  can o c c u r .
4
A number o f  a u t h o r s  have  made u se  o f  t h e  i n n o v a t i o n - p o s s i b i l i t y  
f r o n t i e r ,  a c o n s t r u c t  i n d e p e n d e n t l y  p r o p o s e d  by Kennedy'* and von 
W eisz&cker  ( u n p u b l i s h e d ) .  I t  i s  assumed t h a t  t h e r e  i s  a l i m i t e d  
amount o f  r e s o u r c e s  t o  be d e v o t e d  t o  a u g m en t in g  c a p i t a l  and l a b o r ,  
and t h a t  f o r  any g i v e n  r a t e  o f  l a b o r - a u g m e n t a t i o n  t h e r e  i s  a f i n i t e  
maximum r a t e  o f  c a p i t a l - a u g m e n t a t i o n .  R a t e s  o f  a u g m e n t a t i o n  a r e  h e r e  
c o n s i d e r e d  as g e o m e t r i c a l  r a t e s  o f  i n c r e a s e  o f  E and F. Thus t h e  G ,ti
G p o s s i b i l i t y  f r o n t i e r  can be  d e s c r i b e d ;  as  i n  f i g u r e  one  i t  i sr
assumed t o  be  c o n t i n u o u s ,  sm o o th ,  and convex  to  t h e  o r i g i n .  N o t i c e  
t h a t  t h e  r a t e s  o f  a u g m e n t a t i o n  can  be n e g a t i v e .  T h i s  e v i d e n t l y  
r e f l e c t s  one o r  b o t h  o f  two t h i n g s .  1) T e c h n o l o g i c a l  p r o g r e s s  i s  t o  
some e x t e n t ,  a t  l e a s t ,  em bodied  i n  t h e  c a p i t a l  goods  i n  u s e ,  and 
when t h e y  a r e  J u n k e d ,  the  p r o c e s s e s  t h e y  embody a r e  no l o n g e r  
a v a i l a b l e .  T h i s  embodim ent i s  n o t  e x p l i c i t l y  c o n s i d e r e d  i n  m os t
3 FNS i n c e  i f  s o ,  t h e n  Y/K * f ( E , ~ ) ,  t h a n k s  t o  t h e  c o n s t a n c y  o f
FNr e t u r n s  t o  s c a l e ,  and —  a l s o  e x a c t l y  d e t e r m i n e s  t h e  m a r g i n a l  p r o d u c t  
o f  c a p i t a l .
^E. D a n d r a k i s  and  E. P h e l p s ,  "A Model o f  I n d u c e d  I n v e n t i o n ,  
G row th ,  and D i s t r i b u t i o n , ” Economic  J o u r n a l , LXXVI, 4 (D ec .  1 9 6 6 ) ,  
p p .  8 2 3 -3 9 ;  P.  S a m u e l s o n ,  "A Theory  o f  In d u c e d  I n n o v a t i o n  a lo n g  
K en n ed y -W eisz t tck e r  L i n e s , ” Review o f  Economics  and S t a t i s t i c s ,
XLVII ,  4(Nov.  1 9 6 5 ) ,  pp .  3 4 3 - 5 6 ;  W. F e l l n e r ,  " T e c h n o l o g i c a l  P r o g r e s s  
and  R e c e n t  Grcwth  T h e o r i e s , "  American Economic R e v i e w , L V I I ,  5 
(Dec. 1 9 6 7 ) ,  p p .  1073-98 .
^C. K ennedy ,  " I n d u c e d  B ia s  i n  I n n o v a t i o n  and  t h e  Theory  o f  
D i s t r i b u t i o n , ” Economic  J o u r n a l ,  LXXIV, 3 ( S e p t .  1 9 6 4 ) ,  p p .  5 4 1 -4 7 .
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grow th  m o d e ls  u s i n g  t h e  f r o n t i e r ,  h o w e v e r .  2) S k i l l s  once  u s e d  can 
be f o r g o t t e n  r a t h e r  r a p i d l y  I f  t h e y  go o u t  o f  u s e .
Now, I t  h a p p e n s  t h a t  p r o f i t s  a r e  m ax im ized  iri t h e  economy a s  a
whole  when th e  a b s o l u t e  v a l u e  o f  t h e  s l o p e  o f  t h e  f r o n t i e r  ( f f  i n
f i g u r e  one) i s  e q u a l  t o  t h e  n o t i o n a l  d i s t r i b u t i o n  o f  in co m e ,  i . e .
MP,,K./MP.,N. The te rm  th e  n o t i o n a l  i s  u s e d  b e c a u s e  i t  does  n o t  m a t t e r  K N
w h e t h e r  t h e  f a c t o r s  a r e  a c t u a l l y  p a i d  t h e i r  m a r g i n a l  p r o d u c t s .  I t  
assumes n o t h i n g  a b o u t  t h e  a c t u a l  f a c t o r  p a y m e n t s ,  b u t  r a t h e r  assumes  
t h a t  t h e  q u a n t i t i e s  o f  t h e  f a c t o r s  a v a i l a b l e  a r e  s t r i c t l y  l i m i t e d .
From t h e  p o i n t  o f  view o f  t h e  i n d i v i d u a l  f i r m ,  t h i s  i s  n o t  s o .  The 
i n d i v i d u a l  f i r m  m ax im izes  i t s  p r o f i t s  when t h e  a b s o l u t e  v a l u e  o f  t h e  
s l o p e  o f  i t s  i n n o v a t i o n - p o s s i b i l i t y  f r o n t i e r  i s  e q u a l  t o  t h e  r a t i o  
o f  i t s  a c t u a l  f a c t o r  c o s t s ,  rK/wN. The p r i n c i p l e  i s  t h a t  a g i v e n  
d e g r e e  o f  c a p i t a l - s a v i n g ,  f o r  e x a m p l e ,  a l l o w s  t h a t  p r o p o r t i o n a l  
s a v i n g  o f  c a p i t a l  and h e n c e  o f  c a p i t a l - c o s t  on e ach  u n i t  o f  c a p i t a l  
u s e d  a t  t h e  o u t s e t .  Hence t h e  " m a r g i n a l  p r o d u c t "  o f  one p e r c e n t  o f  
a u g m e n t a t i o n  o f  t h e  t e c h n i c a l  e f f i c i e n c y  o f  c a p i t a l  i s  rK t im e s  
one p e r c e n t .  However,  F e l l n e r  a r g u e s ^  t h a t  i f ,  f o r  e x a m p l e ,  g e n e r a l  
monopoly c o n d i t i o n s  l e a d  c a p i t a l  t o  be  o v e r - v a l u e d ,  and h e n ce  f o r  an 
e x c e s s i v e l y  r a p i d  a u g m e n t a t i o n  of  c a p i t a l  t o  o c c u r ,  t h e  r a t e  o f  
i n t e r e s t  w i l l  d ro p  ( o r  w i l l  f a l l  more r a p i d l y  th a n  i t  w ou ld  o t h e r w i s e )  
and f i r m s  w h ich  a r e  i n v e s t i n g  i n  d u r a b l e  c a p i t a l  g o o d s ,  i f  f a r s i g h t e d ,  
w i l l  c h o o se  t e c h n i q u e s  l e s s  c a p i t a l - i n t e n s i v e  th a n  th e y  w ould  o t h e r ­
w i s e  c h o o s e .  I t  w ou ld  a p p e a r  t h a t  t h e  o n ly  r a t e  o f  a u g m e n t a t i o n  o f
^W. F e l l n e r ,  "Two P r o p o s i t i o n s  i n  th e  Theory  o f  I n d u c e d  In n o v a ­




c a p i t a l  and  l a b o r  c o n s i s t e n t  w i t h  t h e  f u l f i l l m e n t  o f  i n v e s t o r s '  
e x p e c t a t i o n s  w i l l  be t h a t  c o n s i s t e n t  w i t h  t h e  m acroeconom ic  c o n d i ­
t i o n s  o f  s c a r c i t y  o f  c a p i t a l  and l a b o r .  The i s s u e  does  n o t  a r i s e  i f  
t h e  economy i s  c o m p e t i t i v e ,  h ow ever .
I f  n e t  c a p i t a l  f o r m a t i o n  as a p r o p o r t i o n  of  n e t  n a t i o n a l  p r o d u c t  
i s  c o n s t a n t ,  and i f  t h e r e  i s  some a u g m e n t a t i o n  o f  c a p i t a l ,  t h e  c a p i t a l  
s t o c k  w i l l  grow a t  t h e  same r a t e  a s  t h e  n e t  n a t i o n a l  p r o d u c t ,  w h ich  
w i l l  be  r a t h e r  g r e a t e r  th a n  t h e  g ro w th  o f  FN, the  l a b o r  f o r c e  i n  
e f f i c i e n c y  t e r m s .  The d i f f e r e n c e  depends  i n  p a r t  on th e  r a t e  o f  
c a p i t a l  a u g m e n t a t i o n .  When EK/FN i s  g r o w i n g ,  i f  t h e  e l a s t i c i t y  o f  
s u b s t i t u t i o n  i s  l e s s  t h a n  o n e ,  rK/wN (p r e s u m in g  c o m p e t i t i v e  f a c t o r  
pay m en t s )  i s  g r o w in g .  Hence the  a b s o l u t e  v a l u e  o f  t h e  s l o p e  o f  t h e  
f r o n t i e r  f f  i n c r e a s e s ;  t h a t  must mean ( s i n c e  t h e  f r o n t i e r  was assumed 
convex  to w a rd  th e  o r i g i n )  t h a t  t h e  r a t e  o f  l a b o r  a u g m e n t a t i o n  w i l l  
be  i n c r e a s e d  and  t h e  r a t e  o f  c a p i t a l  a u g m e n t a t i o n  d e c r e a s e d  as  th e  
economy moves down t h e  f r o n t i e r , ^  The c o n v e r s e  i s  t r u e  i f  c a p i t a l  
a u g m e n t a t i o n  a t  t h e  o u t s e t  i s  n e g a t i v e .  Thus t h e  r a t e  o f  c a p i t a l -  
a u g m e n t a t l o n  t e n d s  t o  z e r o .
g
I t  h a s  been  shown e l s e w h e r e  t h a t  l a n d  can be b r o u g h t  i n t o  th e  
model as a t h i r d  f a c t o r  o f  p r o d u c t i o n .  The r a t e  o f  l a r d - a u g m e n t a t i o n  
w i l l  t e n d  t o  become e q u a l  t o  the  sum o f  t h e  r a t e  o f  l a b o r  f o r c e  
g row th  and  t h e  r a t e  o f  l a b o r  a u g m e n t a t i o n .  T hus ,  th e  g r e a t e r  i s  t h e  
r a t e  o f  l a b o r  f o r c e  g rc w th  ( i . e . ,  the  g r e a t e r  i s  t h e  r a t e  o f
^ I t  i s  a t  t h i s  p o i n t  t h a t  t h e  downward c o n v e x i t y  o f  th e  
i n n o v a t i o n - p o s s i b i l i t y  f r o n t i e r  becomes c r u c i a l .
g
R. McCain ,  "Land i n  F e l l n e r ' s  N e o c l a s s i c a l  Model o f  Economic 
Growth : Comment," A merican  Economic Review,  LX, 3 ( J u n e ,  1 9 7 0 ) ,  pp .
495 -4 9 9 .
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p o p u l a t i o n  g r c w th )  t h e  g r e a t e r  i s  t h e  r a t e  o f  1 a n d -  augment a t  i  o n , and  
th e  l e s s  i s  t h e  r a t e  o f  l a b o r  a u g m e n t a t i o n  t h e r e f o r e .  I n  F i g u r e  Two, 
t h i s  i s  r e p r e s e n t e d  by a movement o f  t h e  i n t e r s e c t i o n  o f  t h e  45°  l i n e  
w i t h  t h e  p a r t i a l  i n n o v a t i o n - p o s s i b i l i t y  f r o n t i e r  pp upw ard ,  w i t h  an 
i n c r e a s e  o f  t h e  r a t e  o f  p o p u l a t i o n  g r o w th .  The f r o n t i e r  pp I s  th e  
i n n o v a t i o n - p o s s i b i l i t y  f r o n t i e r  w h ich  c o r r e s p o n d s  w i t h  a z e r o  r a t e  of 
c a p i t a l - a u g m e n t a t i o n , and w h ich  w i l l  t h u s  be e f f e c t i v e  i n  t h e  lo n g  
r u n .  I f  t h e  r e l a t i o n s h i p  b e tw ee n  income p e r  c a p i t a  and t h e  r a t e  o f  
p o p u l a t i o n  g row th  i s  as i n  F i g u r e  Two, t h e n  ev en  w i t h  maximal 
p o p u l a t i o n  g r o w t h ,  l a b o r - a u g m e n t a t i o n  (and  h e n c e  g ro w th  o f  income 
p e r  c a p i t a )  can go on a t  r a t e  Gq . I f  t h e  r e l a t i o n  i s  l i k e  g ^ ,  
h o w e v e r ,  t h e  r a t e  o f  p o p u l a t i o n  g ro w th  s t a b i l i z e s  a t  t h e  r a t e  o f  
1 a n d - a u g m e n t a t i o n  c o n s i s t e n t  w i t h  z e r o  l a b o r - a u g m e n t a t i o n  and h e n ce  
z e r o  g rc w th  o f  p e r  c a p i t a  incom e .  P e r  c a p i t a  income i s  t h e n  c o n s t a n t  
a t  y . S i n c e  u n d e r d e v e l o p e d  c o u n t r i e s  a r e  c o u n t r i e s  w i t h  h i g h  
p o t e n t i a l  p o p u l a t i o n  g r o w t h ,  and low p o t e n t i a l  f o r  t e c h n o l o g i c a l  
p r o g r e s s  as  w e l l  no d o u b t ,  i t  seems l i k e l y  t h a t  t h i s  c a s e  i f  any 
w ou ld  a p p ly  t o  them. However,  i t  m ig h t  be  t h a t  t h e  a s s u m p t i o n  t h a t  
t h e  c o u n t r y  i s  a c t u a l l y  on i t s  i n n o v a t i o n - p o s s i b i l i t y  f r o n t i e r  i s  
i t s e l f  u n j u s t i f i e d .  Mhen unemployment o f  o t h e r  r e s o u r c e s  i s  common, 
i t  w ou ld  seem p l a u s i b l e  t h a t  r e s o u r c e s  p o t e n t i a l l y  a v a i l a b l e  f o r
f a c t o r - a u g m e n t i n g  t e c h n o l o g i c a l  p r o g r e s s  w ou ld  be  unemployed as w e l l .
9
A tk in s o n  and S t i g l i t z  h ave  a r g u e d  t h a t  i n  a p r o c e s s - c h o i c e  
m o d e l ,  t e c h n o l o g i c a l  p r o g r e s s  I s  l i k e l y  t o  e n h a n c e  t h e  p r o d u c t i v i t y  o f
a
A. A t k i n s o n  and  J .  S t i g l i t z ,  "A New View o f  T e c h n o l o g i c a l  







f a c t o r s  o n l y  when th e y  a r e  u s e d  i n  t h e  s i n g l e  p r o c e s s  f o r  which  t h e y  
w e re  i n t e n d e d ,  w h ic h  w i l l  be t h a t  i n  u s e  i n  t h e  t im e  and c o u n t r y  i n  
w h ich  t h e  i n n o v a t i o n  t a k e s  p l a c e .  T h i s  w ou ld  mean t h a t  t h e  t e c h n o l o g y  
o f  t h e  d e v e l o p e d  c o u n t r i e s ,  i n  p a r t i c u l a r ,  would  be  a d a p t e d  t o  t h e i r  
f a c t o r  p r o p o r t i o n s  and  h e n ce  would  be  u n a d a p t e d  t o  t h e  f a c t o r  p r o p o r ­
t i o n s  p r e v a i l i n g  i n  u n d e r d e v e l o p e d  c o u n t r i e s .
A t k i n s o n  and  S t i g l i t z '  c o n c l u s i o n  i s  b a s e d  on a p r o c e s s  c h o i c e  
m odel  of  p r o d u c t i o n .  The p r o c e s s - c h o i c e  model  a ssu m es  t h a t  t h e r e  i s  
o n ly  one o u t p u t  and  t h a t  e a c h  p r o c e s s  by w h ich  o u t p u t  may be  p r o d u c e d  
r e q u i r e s  f i x e d  q u a n t i t i e s  o f  l a b o r  p e r  u n i t  o f  o u t p u t .  However,  i t  
a s su m es  t h a t  t h e r e  a r e  s e v e r a l  p r o c e s s e s  r e q u i r i n g  d i f f e r e n t  p r o p o r ­
t i o n s  o f  c a p i t a l  t o  l a b o r  among w hich  t h e  economy c a n  c h o o s e .  T h u s ,  
t h e  p r o c e s s - c h o i c e  model  i s  a  h e r o i c a l l y  a g g r e g a t e d ^  v e r s i o n  o f  a 
L e o n t i e f f  i n p u t - o u t p u t  model  w i t h  m u l t i p l e  p r o c e s s e s  o f  p r o d u c t i o n .  
A t k i n s o n  and S t i g l i t z  a r g u e  1) t h a t  t h e r e  i s  no i n c e n t i v e  t o  s e a r c h  
o u t ,  d e v e l o p  o r  u n d e r t a k e  i n n o v a t i o n s  w i t h  r e g a r d  t o  p r o c e s s e s  o t h e r  
t h a n  t h o s e  w h ich  a r e  i n  u s e ,  so t h a t  o n ly  t h o s e  p r o c e s s e s ,  which  
r e q u i r e  a p a r t i c u l a r  r e l a t i v e  a b u n d a n c e  o f  f a c t o r s ,  w i l l  be  im p r o v e d ,  
a nd  2 ) t h a t  " l e a r n i n g  by d o i n g "  w i l l  o c c u r  o n l y  i n  t h o s e  p r o c e s s e s .
T h i s  seems t o  s u p p o r t  t h e  c o n c e p t  o f  t r a d e - d e p e n d e n t  g r o w t h ,  b r o a d l y ,  
i n  t h e  f o l l o w i n g  way: i t  seems t o  im ply  t h a t  i f  t e c h n i q u e s  u sed  i n
o t h e r  c o u n t r i e s  a r e  a d o p t e d  a t  a l l ,  t h e y  m us t  be  a d o p t e d  w h o le .  T h i s  
i s  an i n d i v i s i b i l i t y  o f  a  s o r t ,  and  would  e x p l a i n  t h e  e x t r e m e  
d e p en d e n c e  o f  c o u n t r i e s  which  h ave  i n  f a c t  i n t r o d u c e d  o n ly  a p a r t  o f
■^This  p h r a s e  i s  due  t o  W i l l i a m  S t o b e r ,  t h o u g h  he u s e d  i t  i n  a 
b r o a d e r  c o n t e x t .
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a  p r o c e s s  on i m p o r t e d  c a p i t a l  goods  and s e m i f i n i s h e d  m a t e r i a l s .
The c o n c e p t  o f  t e c h n o l o g i c a l  p r o g r e s s  due t o  " l e a r n i n g  by
11 12 13d o i n g "  i s  due p r i m a r i l y  t o  A rrow ,  and R ob inson  and L e v h a r i  have
14i n v e s t i g a t e d  i t .
A rrow ’ s h y p o t h e s i s  i s  t h a t  a m a j o r  p a r t  o f  t e c h n o l o g i c a l  im­
p ro v em en t  i s  t h e  r e s u l t  o f  a p r o c e s s  of  l e a r n i n g  by d o in g  i n  t h e  a c t  
o f  p r o d u c t i o n  i t s e l f .  Arrow p o s t u l a t e s  t h a t  e ac h  new i n v e s t m e n t  
i n i t i a t e s  a p r o c e s s  o f  l e a r n i n g  by d o in g  w h ich  e v e n t u a l l y  works  i t s e l f  
o u t  w i t h  a f a i r l y  p r e d i c t i b l e  i n c r e a s e  i n  e f f i c i e n c y  o f  l a b o r .  Hence 
th e  r a t e  o f  t e c h n o l o g i c a l  p r o g r e s s  i s  p r o p o r t i o n a l  t o  g r o s s  i n v e s t m e n t . 
So f a r  o n ly  one c o n c l u s i o n  o f  i n t e r e s t  f o r  econom ic  d e v e lo p m e n t  
f o l l o w s .  I t  i s  t h a t  i n  any economy w h ich  grows a t  a s t e a d y  r a t e ,  the  
p r i v a t e  r a t e  o f  r e t u r n  t o  i n v e s t m e n t  (which  e x c l u d e s  t h e  t e c h n i c a l  
p r o g r e s s ,  which  i s  assumed to  be  e n t i r e l y  e x t e r n a l  t o  th e  f i r m )  i s  
l e s s  th a n  t h e  s o c i a l  r a t e  o f  r e t u r n .
H irschm an  h a s  s p e c u l a t e d ^  t h a t  a l e a r n i n g  model  would  be  an
Arrow, "Economic  I m p l i c a t i o n s  o f  L e a r n i n g  by D o in g , "  Review 
o f  Economic S t u d i e s , XXIX, 2 ( J u n e  1 9 6 2 ) ,  p p .  1 5 5 -7 3 .
12 J .  R o b i n s o n ,  "Symposium on P r o d u c t i o n  F u n c t i o n s  and  Economic 
Grow th :  Comment," Review o f  Economic S t u d i e s , XXIX 2 ( J u n e  1 9 6 2 ) ,
p p .  2 5 8 - 6 6 ;  " L e a r n i n g  by Doing :  A F u r t h e r  N o t e , "  Review o f  Economic
S t u d i e s , XXX ( O c t .  1 9 6 3 ) ,  pp .  1 6 7 -68 .
13D. L e v h a r i ,  " F u r t h e r  I m p l i c a t i o n s  o f  L e a r n i n g  by D o in g , "
Review o f  Economic  S t u d i e s , XXXIII ,  1 ( J a n .  1 9 6 6 ) ,  pp .  3 1 -3 8 ;  
" E x t e n s i o n s  o f  A r r o w ' s  ' L e a r n i n g  by D o i n g , ' "  Review o f  Economic 
S t u d i e s . XXXIII ,  2 (Apr.  1 9 6 6 ) ,  pp .  1 1 7 -3 2 .
^ N o t e  a l s o  P. B e l l i ' s  e m p i r i c a l  i n q u i r y  i n  " F a r m e r ' s  Response  
t o  P r i c e  i n  U n d e r d e v e lo p e d  A r e a s :  The N i c a r a g u a n  C a s e , "  American
Economic  R ev iew , LX, 2 (May 1 9 7 0 ) ,  p p .  385 -3 9 2 .  T h i s  summary o f  
Be H i ' s  d o c t o r a l  d i s s e r t a t i o n  r e p o r t s  h i s  e s t i m a t e  o f  t h e  i m p o r t a n c e  
and  r a t e  o f  l e a r n i n g  among new N i c a r a g u a n  c o t t o n  f a r m e r s .  He f i n d s  
t h a t  l e a r n i n g  was s i g n i f i c a n t ,  b u t  s l o w  ( p .  3 9 0 ) .
150 p .  c i t . , p .  47 .
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a p p r o p r i a t e  d e s c r i p t i o n  o f  t h e  p r o c e s s  o f  econom ic  g r o w t h .  A r r o w ' s  
l e a r n i n g  model  d o es  n o t  embody t h e  k i n d s  o f  e f f e c t s  H irschm an  had  i n  
m in d ,  b u t  i t  d o e s  a p p e a l  t o  t h e  i n s t i t u t i o n  t h a t  t h e  "eco n o m ic  i m p l i c a ­
t i o n s  o f  l e a r n i n g  by d o i n g "  a r e  o f  p a r t i c u l a r  i m p o r t a n c e  f o r  economic  
d e v e l o p m e n t .  U n f o r t u n a t e l y ,  t h e  i m p l i c a t i o n s  o f  A r r o w ' s  model f o r  
economic  d e v e lo p m e n t  h ave  n o t  been  worked o u t .  I t  d o es  a p p e a r  p l a u s ­
i b l e  t h a t ,  l e v e l s  of  g r o s s  i n v e s t m e n t  b e i n g  lo w ,  t h e  r a t e  o f  
t e c h n o l o g i c a l  im provem ent  would  be s m a l l .
I t  would  a p p e a r  from t h e s e  t h e o r i e s  o f  t e c h n o l o g i c a l  ch an g e  t h a t  
f o r e i g n  t e c h n o l o g i c a l  im provem ent  would  be o f  b e n e f i t  t o  t h e  u n d e r ­
d e v e l o p e d  c o u n t r y  o n l y  s u b j e c t  t o  t h e  k i n d s  o f  c o n s t r a i n t s  t h e  tw o-  
gap t h e o r y  a s s u m e s ;  t h a t  t h e r e  would be r e l a t i v e l y  l e s s  d o m e s t i c  
t e c h n o l o g i c a l  im p ro v em e n t ;  and t h a t  w h a t  d o m e s t i c  improvement  does  
o c c u r  may be p r i m a r i l y  c o n c e n t r a t e d  i n  t h e  a u g m e n t a t i o n  o f  t h e  
q u a n t i t y  o f  l a n d ,  b e c a u s e  o f  t h e  h i g h  r a t e s  o f  p o p u l a t i o n  g r o w t h .
O th e r  a p p r o a c h e s  t o  t e c h n o l o g i c a l  change  m i g h t  p r o d u c e  o t h e r  r e s u l t s .
In  any  c a s e ,  i t  i s  n o t  c l e a r  t h a t  t e c h n o l o g i c a l  improvement  c o n t r o ­
v e r t s  t h e  a s s u m p t i o n s  of t h e  model  o f  t h e  l a s t  c h a p t e r .
CHAPTER 5
ECONOMIC INTEGRATION IN COUNTRIES UNDER A 
TRADE CONSTRAINT
Schemes o f  economic  i n t e g r a t i o n  among u n d e r d e v e l o p e d  c o u n t r i e s
have  b e en  a  s u b j e c t  o f  a  g r e a t  d e a l  of  s p e c u l a t i o n  and con t rove rsy '* '
d u r i n g  t h e  p a s t  two d e c a d e s .  S e v e r a l  have  been  t r i e d  by g r o u p s  o f
2u n d e r d e v e l o p e d  c o u n t r i e s ,  and  a t t e m p t s  r e c u r .  However,  su ch  b l o c s  
have  f a c e d  c o n s i d e r a b l e  o r g a n i z a t i o n a l  p r o b l e m s .  The p u r p o s e  o f  t h i s  
c h a p t e r  i s  t o  a r g u e  1 ) t h a t  c o u n t r i e s  s u b j e c t  t o  t r a d e  c o n s t r a i n t s  may 
i n  some c a s e s  b e n e f i t  from i n t e g r a t i o n  s c h e m e s ,  2 ) t h a t  b e c a u s e  t h e r e  
i s  a t e n d e n c y  f o r  t h e  d e v e l o p e d - u n d e r d e v e l o p e d  r e l a t i o n s h i p  t o  r e p r o ­
duce  i t s e l f  among u n d e r d e v e l o p e d  c o u n t r i e s  which  t r a d e  f r e e l y  among 
t h e m s e l v e s ,  s u c h  schemes  may be e x p e c t e d  t o  b r e a k  down i f  t h e r e  a r e  
no p o s i t i v e  s t e p s  t a k e n  t o  a s s u r e  a g a i n s t  i n t e r n a l  t r a d e - d e p e n d e n c y , 
and 3) t h a t  t h e  most s i m p l e  and  p o l i t i c a l l y  e x p e d i e n t  p o s i t i v e  s t e p s  
which  can  b e  t a k e n  a r e  p r e c i s e l y  t h e  o n es  which  a r e  most  f o r e i g n  t o
A r e v i e w  o f  t h e  c o n t r o v e r s y  would seem t o  be beyond t h e  s co p e  
o f  t h i s  p a p e r .  R. A. Flammang s u r v e y s  t h e  I s s u e s  i n  C h a p t e r  7,  
" R e g i o n a l  I n t e g r a t i o n , "  i n  W. K r a u s e ,  E d . ,  The Economy o f  L a t i n  
A m e r i c a . ( Iow a  C i t y ,  Iowa: B ureau  of  B u s i n e s s  and Economic R e s e a r c h ,  
C o l l e g e  o f  B u s i n e s s  A d m i n i s t r a t i o n ,  The U n i v e r s i t y  o f  Iowa, 1 9 6 6 ) .  M. 
W ionczek ,  Economic C o o p e r a t i o n  I n  L a t i n  A m e r i c a . A s i a , and  A f r i c a , 
o f f e r s  a  r e p r e s e n t a t i v e  b i b l i o g r a p h y ,  p .  555 .  (C am b r id g e ,  M a s s . :
The MIT P r e s s ,  1 9 6 9 ) .
2
W ionczek ,  o j d .  c i t . , pp .  7 -1 2 .
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t h e  c o n v e n t i o n a l  t h e o r y  o f  t r a d e  i n t e g r a t i o n ,  t h a t  i s ,  p r o t e c t e d  
n a t i o n a l  m o n o p o l i e s  i n  p a r t i c u l a r  s e c t o r s .  The t h r e e  s e c t i o n s  o f  
t h i s  c h a p t e r  w i l l  t a k e  up t h o s e  t h r e e  t o p i c s  i n  o r d e r .
I .  The B e n e f i t s  o f  T rad e  I n t e g r a t i o n
C o u n t r i e s  w h ich  s u f f e r  from c h r o n i c  t r a d e  d e f i c i t s  a t  o r  n e a r
f u l l  employment can p o t e n t i a l l y  b e n e f i t  from t r a d e  i n t e g r a t i o n  i n
t h r e e  w ays :  1 ) t h r o u g h  im p ro v ed  a l l o c a t i o n  of  r e s o u r c e s  w i t h i n  th e
group  w h ic h  i n t e g r a t e s ,  2 ) t h r o u g h  im proved  b a r g a i n i n g  power v i s - a ^ v i s
3
th e  r e s t  o f  t h e  w o r l d ,  3) th r o u g h  a r e a  im p o r t  s u b s t i t u t i o n ,  w h ich  
w i l l  be  d i s c u s s e d  b e l c w .  The f i r s t  two s o u r c e s  o f  g a i n  a r e  f a m i l i a r  
as th e y  a r e  a v a i l a b l e  t o  o t h e r  c o u n t r i e s  as  w e l l ,  a l t h o u g h  th e  
s i g n i f i c a n c e  o f  im proved  b a r g a i n i n g  power may be g r e a t e r  i n  c o u n t r i e s  
which  a r e  t r a d e - c o n s t r a i n e d .  T h i s  i s  so b e c a u s e  i n c r e a s e d  i m p o r t s  
may mean a c l o s e r  a p p r o a c h  to  f u l l  u t i l i z a t i o n  o f  r e s o u r c e s  i n  such  
c o u n t r i e s .  The t h i r d  i t e m ,  h o w e v e r ,  d e s e r v e s  some comment.  Suppose  
t h a t  c o u n t r y  A h a s  been  o b t a i n i n g  a n e c e s s a r y  im p o r t  good from some 
d e v e l o p e d ,  h a r d - c u r r e n c y  c o u n t r y .  However ,  f o l l o w i n g  th e  i n i t i a t i o n  
o f  a new t r a d e - i n t e g r a t i o n  schem e ,  c o u n t r y  A f i n d s  i t  p o s s i b l e  to  
o b t a i n  th e  good from c o u n t r y  B, w h i l e  c o u n t r y  A 's  c a p a c i t y  t o  i m p o r t  
from h a r d - c u r r e n c y  c o u n t r i e s  i s  u n c h an g e d .  The p r o p o r t i o n  of i t s  
t o t a l  c o n su m p t io n  and  i n v e s t m e n t  w h ich  m us t  c o n s i s t  o f  goods i m p o r t e d  
from h a r d  c u r r e n c y  c o u n t r i e s  i s ,  h o w e v e r ,  r e d u c e d ,  s i n c e  one  o f  t h e  
goods  w h ich  h a s  f o r m e r l y  b e e n  so  o b t a i n e d  i s  now o b t a i n e d  from 
c o u n t r y  B. I t  f o l l o w s  t h a t  c o u n t r y  A w i l l  now be  a b l e  t o  p r o d u c e
R. A l l e n ,  " I n t e g r a t i o n  i n  L e s s  D ev e lo p ed  A r e a s , "  K y k l o s ,
XIV, F a s c .  3 ( 1 9 6 1 ) ,  p p .  3 1 5 -34 .
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m o re ,  w i t h  h i g h e r  employment and c a p a c i t y  u t i l i z a t i o n ,  c o n s i s t e n t l y  
w i t h  i t s  g i v e n  c a p a c i t y  t o  i m p o r t  from h a r d - c u r r e n c y  c o u n t r i e s .  The 
e f f e c t  i s  t h e  same a s  i f  c o u n t r y  A had  i n i t i a t e d  d o m e s t i c  p r o d u c t i o n  
o f  t h e  commodity ,  s u b s t i t u t i n g  i t s  d o m e s t i c  p r o d u c t i o n  f o r  i m p o r t s .
In  f a c t ,  i t  h a s  s u b s t i t u t e d  b l o c  o r  a r e a  p r o d u c t i o n  f o r  i t s  i m p o r t s ,  
and  t h u s  t h e  t e rm  a r e a  i m p o r t  s u b s t i t u t i o n  was c h o s e n .
Whenever a  c o u n t r y  can  i m p o r t  from a n e i g h b o r  o u t s i d e  t h e  h a r d -  
c u r r e n c y  g ro u p  a  good w h ich  i t  ha s  p r e v i o u s l y  i m p o r t e d  from a  h a r d -  
c u r r e n c y  c o u n t r y ,  w i t h o u t  r e d u c i n g  i t s  e x p o r t s  t o  t h e  h a r d - c u r r e n c y  
c o u n t r i e s ,  i t  i n  e f f e c t  g a i n s  t h e  amount o f  h a r d  c u r r e n c y  w h ich  i t  
s a v e s .  I t  c a n  t h e n  expand  i t s  p u r c h a s e s  of  o t h e r  goods  p r o d u c e d  i n  
h a r d - c u r r e n c y  c o u n t r i e s ,  and  i n s o f a r  a s  t h e y  a r e  co m p lem en ta ry  t o  
unemployed o r  u n d e re m p lo y ed  d o m e s t i c  r e s o u r c e s ,  i t  c an  expand  i t s  
employment o f  them and t h u s  c a n  expand  i t s  o u t p u t .  P r e c i s e l y  t h e  
same e f f e c t  c a n  be  o b t a i n e d ,  h o w e v e r ,  i f  t h e  c o u n t r y  i n i t i a t e s  p r o d u c ­
t i o n  o f  t h e  good on i t s  own a c c o u n t .  N e v e r t h e l e s s ,  i m p o r t a t i o n  from 
a n o t h e r  s o f t - c u r r e n c y  c o u n t r y  w i l l  be  a d v a n t a g e o u s  i n  c a s e  1 ) t h e  
i m p o r t i n g  c o u n t r y  i s  a t  a c o m p a r a t i v e  d i s a d v a n t a g e  In  i t s  p r o d u c t i o n ,  
o r  2 ) t h e  i m p o r t i n g  c o u n t r y  c a n n o t  f o r  some r e a s o n  u n d e r t a k e  t h e
p r o d u c t i o n  o f  t h e  g o o d .  The l a t t e r  i s  a t r o u b l e s o m e  c a s e .  I f
4
L i n d e r ' s  e x p l a n a t i o n  of  t h e  r e a s o n s  f o r  t h e  f a i l u r e  o f  u n d e r ­
d e v e l o p e d  c o u n t r i e s  t o  p r o d u c e  some k i n d s  o f  goods  i s  r e c a l l e d ,  t h e  
d i f f i c u l t y  w i t h  t h e  s e c o n d  c a s e  w i l l  be s e e n .  L i n d e r  a r g u e s  t h a t  
c e r t a i n  g o ods  c a n n o t  be p r o d u c e d  ( a t  l e a s t  n o t  a t  c o m p e t i t i v e  w o r ld
^T r a d e  and  T r a d e  P o l i c y  f o r  D e v e lo p m e n t . (New York: P r a e g e r ,  
1 9 6 7 ) ,  p .  38 .
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p r i c e s )  and  pay s u b s i s t e n c e  f a c t o r  r e t u r n s  t o  t h e  f a c t o r s  u s e d  i n  p r o ­
d u c i n g  th e m ,  due  t o  t h e  low l e v e l  o f  a b s o l u t e  p r o d u c t i v i t y  o f  t h e  
u n d e r d e v e l o p e d  c o u n t r i e s .  I t  i s  o n l y  a s  p r o d u c t i v i t y  a d v a n c e s  t h a t  i t  
becomes p o s s i b l e  f o r  t h e  u n d e r d e v e l o p e d  c o u n t r y  t o  b e g i n  p r o d u c t i o n  o f  
a p a r t i c u l a r  g o o d .  Now, s u p p o s e  t h a t  c o u n t r y  A i s  f o r  t h i s  r e a s o n  
u n a b l e  t o  p r o d u c e  a  c e r t a i n  g o o d ,  w h ic h ,  h o w e v e r ,  c o u n t r y  B can  p r o ­
d u c e .  I t  would  a p p e a r  more  p l a u s i b l e  t h a t  corn t r y  B I s  a b s o l u t e l y  
more p r o d u c t i v e  t h a n  c o u n t r y  A. I n  f a c t ,  t h i s  may n o t  be  s o :  t h e  
s e q u e n c e  o f  go o d s  may d i f f e r  i n  t h e  two c o u n t r i e s  due t o  d i f f e r e n t  
r e s o u r c e  endowm ents ,  so  t h a t  even  th o u g h  t h e i r  a b s o l u t e  p r o d u c t i v i t y  
i s  a b o u t  t h e  sam e,  one  i s  a b l e  t o  u n d e r t a k e  t h e  p r o d u c t i o n  o f  a 
p a r t i c u l a r  g o o d ,  p r o d u c t i o n  of  w h ich  i s  i n f e a s i b l e  f o r  t h e  o t h e r .  
However,  t h i s  i s  c l e a r l y  a s p e c i a l  c a s e  o f  c o m p a r a t i v e  a d v a n t a g e  and 
he n ce  p r o p e r l y  a  m a t t e r  o f  r e s o u r c e  a l l o c a t i o n .  Thus i t  i s  a ssumed 
t h a t  c o u n t r y  B w i l l  be more  p r o d u c t i v e  i n  a b s o l u t e  t e rm s  t h a n  i s  
c o u n t r y  A. Two t h i n g s  f o l l o w .  One i s  t h a t  t h e r e  w i l l  be no  commodity 
w h ich  f o r  s i m i l a r  r e a s o n s  can  be p r o d u c e d  i n  c o u n t r y  A b u t  n o t  i n  
c o u n t r y  B. The s e c o n d  w h ich  f o l l o w s  from t h e  f i r s t ,  i s  t h a t  c o u n t r y  
A w i l l  i n  e f f e c t  be f o r c e d  t o  pay f o r  i t s  i m p o r t s  w i t h  " t r a d i t i o n a l "  
e x p o r t s .  T hese  two p o i n t s  i n d i c a t e  t h a t  t h e  r e l a t i o n s h i p  of  c o u n t r y  
A t o  c o u n t r y  B c o r r e s p o n d s  c l o s e l y  t o  t h a t  o f  an u n d e r d e v e l o p e d  
c o u n t r y  _to ji d e v e l o p e d  c o u n t r y . To t h e  e x t e n t  t h a t  t h i s  i s  s o ,  i t  
seems  a t  l e a s t  p o s s i b l e  t h a t  t r a d e  i n t e g r a t i o n  would  be o f  no 
b e n e f i t  t o  t h e  l e s s  d e v e l o p e d  c o u n t r y  A and m ig h t  even harm i t .
C o u n t r y  A w ould  b e  p a y i n g  h i g h e r  t h a n  w o r l d —m a r k e t  p r i c e s  f o r  goods  
i m p o r t e d  from c o u n t r y  B y e t  f a c i n g  c o m p e t i t i o n  which  d o m e s t i c  
p r o d u c e r s  c o u l d  n o t  m e e t .  Of c o u r s e ,  i f  c o u n t r y  A i s  a b l e  to
I l l
c o n s e r v e  h a r d  c u r r e n c y  by s e l l i n g  i n  c o u n t r y  B goods  f o r  w h ich  t h e r e  
i s  no e x p o r t  m a r k e t  i n  h a r d - c u r r e n c y  c o u n t r i e s ,  c o u n t r y  A may n e v e r ­
t h e l e s s  be  b e n e f  i t t e d .  The same i s  t r u e  i f  t h e  m a r k e t  f o r  " t r a d i ­
t i o n a l "  e x p o r t s  can b e  e x p an d ed  w i t h  some r e s u l t i n g  i n c r e a s e  i n  t h e  
demand f o r  them. However,  i t  seems l i k e l y  t h a t  e v e n t u a l l y  th e  
d e v e l o p e d - u n d e r d e v e l o p e d  r e l a t i o n s h i p  w i l l  be  r e p r o d u c e d  b e tw ee n  
c o u n t r y  A and c o u n t r y  B, as  i t  m i g h t  be b e tw ee n  two r e g i o n s  o f  a 
s i n g l e  c o u n t r y .
The case  o f  t r a d e  a c c o r d i n g  t o  c o m p a r a t i v e  a d v a n t a g e  among 
u n d e r d e v e l o p e d  c o u n t r i e s  c o n t a i n s  two s u b c a s e s :  c o n s t a n t  o r  d e c r e a s i n g  
r e t u r n s  t o  s c a l e ,  and i n c r e a s i n g  r e t u r n s  t o  s c a l e .  The s e c o n d  c a s e  
i s  t h e  one  w h ich  seems i m p o r t a n t  f o r  t r a d e  i n t e g r a t i o n .  I t  i s  a c a s e  
o f  t r a d e  a c c o r d i n g  t o  c o m p a r a t i v e  a d v a n t a g e ,  i n  t h e  s h o r t  run  a t  
l e a s t ,  b e c a u s e  t h e  c o u n t r y  w h ich  i s  an e s t a b l i s h e d  p r o d u c e r  o f  t h e  
good w i l l  h ave  a c o m p a r a t i v e  a d v a n t a g e ,  a t  t h e  m a r g i n ,  o v e r  a  new­
comer u n l e s s  t h e  newcomer h a s  e x t r e m e l y  f a v o r a b l e  c o n d i t i o n s  o f  
p r o d u c t i o n .  However ,  t h e  s u b c a s e  o f  i n c r e a s i n g  r e t u r n s  t o  s c a l e  
o v e r l a p s  t h e  s e c o n d  c a s e ,  a l s o ,  s i n c e  one r e a s o n  why a c o u n t r y  m ig h t  
n o t  be  a b l e  t o  i n i t i a t e  p r o d u c t i o n  i n  a p a r t i c u l a r  s e c t o r  i s  t h a t  i t  
h a s  n o t  a l a r g e  enough  m a r k e t  t o  make p r o d u c t i o n  f e a s i b l e  on an 
e f f i c i e n t  s c a l e .  I n d e e d ,  i t  may be  t h a t  b o t h  c o u n t r i e s  A and B a r e  
u n a b l e  t o  i n i t i a t e  p r o d u c t i o n  i n  a p a r t i c u l a r  s e c t o r  on t h e  b a s i s  
o f  t h e  d o m e s t i c  m a r k e t s ,  b u t  t h a t  one c o u n t r y  o r  t h e  o t h e r ,  o r ,  
i n d e e d ,  e i t h e r  c o u n t r y  can do so  i f  i t  i s  a s s u r e d  t h e  m a r k e t  o f  b o t h
^See J .  Vanek ,  "P aym en ts  U nions  among L es s  D ev e lo p ed  C o u n t r i e s  
and  t h e i r  Economic I n t e g r a t i o n , "  J o u r n a l  o f  Coimnon M ark e t  S t u d i e s ,
V, 2 (Dec .  1 9 6 6 ) ,  p p .  187-91 .
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c o u n t r i e s .  I n  t h a t  c a s e  t h e  p o t e n t i a l  g a i n s  f rom t r a d e  I n t e g r a t i o n  
a r e  c l e a r :  b o t h  c o u n t r i e s  c a n  p o t e n t i a l l y  s a v e  t h e  h a r d  c u r r e n c i e s
t h e y  may be  s p e n d i n g  on t h e  i m p o r t  o f  t h e  o u t p u t  o f  t h i s  s e c t o r ,  i f  
t h e y  c a n  s u b s t i t u t e  p r o d u c t i o n  from w i t h i n  one  o f  t h e  two c o u n t r i e s  
f o r  i m p o r t s  from h a r d  c u r r e n c y  c o u n t r i e s .
A g r a p h i c a l  p r e s e n t a t i o n  may make t h e  c o n t r a s t  b e tw e e n  t h e  c a s e  
o f  c o n s t a n t  and  i n c r e a s i n g  r e t u r n s  t o  s c a l e  c l e a r e r .  Assume t h a t  a t  
t h e  o u t s e t ,  c o u n t r i e s  A and  B p r o d u c e  o n l y  " c o m , "  I n  f i g u r e s  1 and 
2 , AC r e p r e s e n t s  t h e  u n i t  c o s t  o f  " s t e e l , d e n o m i n a t e d  in  u n i t s  o f  
c o r n  f o r e g o n e ,  a s su m in g  t h a t  s u b s i s t e n c e  r e w a r d s  a r e  p a i d  t o  a l l  
f a c t o r s  ( i . e . ,  no rm a l  p r o f i t s ,  s u b s i s t e n c e  w a g e s ,  e t c . ) .  r e p r e ­
s e n t s  t h e  demand o f  c o u n t r y  A f o r  t h e  o u t p u t  of  " s t e e l " ;  Dg t h a t  of  
c o u n t r y  B, and  t h a t  o f  t h e  two c o u n t r i e s  t a k e n  t o g e t h e r .  C l e a r l y ,
i n  f i g u r e s  1 ,  In  w h ic h  " s t e e l "  i s  s u p p o se d  t o  be s u b j e c t  t o  c o n s t a n t  
r e t u r n s  t o  s c a l e ,  t r a d e  i n t e g r a t i o n  c a n n o t  make p r o d u c t i o n  f e a s i b l e  
w i t h i n  t h e  two c o u n t r i e s ;  w h i l e  i n  f i g u r e  tw o ,  w h ic h  a ssu m es  t h a t  t h e  
p r o d u c t i o n  o f  " s t e e l "  i s  s u b j e c t  t o  i n c r e a s i n g  r e t u r n s  t o  s c a l e  w i t h i n  
t h e  r e l e v a n t  r a n g e ,  t h e  m e r g in g  o f  t h e  m a r k e t s  o f  t h e  two c o u n t r i e s  
makes p r o d u c t i o n  o f  " s t e e l "  f e a s i b l e  f o r  a c o n s i d e r a b l e  r a n g e  o f
Of c o u r s e ,  i t  i s  n o t  b e i n g  a r g u e d  h e r e  t h a t  s t e e l  o u g h t  t o
be  p r i c e d  a t  a v e r a g e  c o s t .  I n  s e c t i o n  t h r e e  o f  t h i s  c h a p t e r ,  I t  w i l l
be a r g u e d  t h a t  a n t i d u m p i n g  c l a u s e s  may be c o u n t e r p r o d u c t i v e  w here
i n t e g r a t i n g  c o u n t r i e s  a r e  a l l  a s s u r e d  some p a r t i c i p a t i o n  i n  t h e
g a i n s  o f  l a r g e  s c a l e .  I n  t h i s  c a s e ,  i t  h a s  b e e n  assumed t h a t  b o t h
c o u n t r i e s  pay t h e  same p r i c e .  However,  i f  p r i c e  d i s c r i m i n a t i o n  w ere
p r a c t i c e d ,  t h e  i n d u s t r y  m i g h t  be  a b l e  t o  c o v e r  c o s t s  e v e n  i n  some
c a s e s  i n  w h ich  t h e  demand c u r v e  i s  now here  ab o v e  t h e  AC c u r v e ,A+B
I owe t h i s  p o i n t  t o  J o h n  G u t h r i e ,  W a s h in g to n  S t a t e  U n i v e r s i t y ,  
a l t h o u g h  i t  was made i n  t h e  c o n t e x t  o f  p u b l i c - u t i l i t y  p r i c i n g ,  n o t  
i n t e r n a t i o n a l  dum ping .
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o u t p u t . ^  In  f i g u r e  tw o ,  i t  w ou ld  a p p e a r  t h a t  an ev en  l a r g e r  o u t p u t
R e c o g n i t i o n  t h a t  s p e c i a l i z a t i o n  i n  p r o d u c t i o n  r e s u l t s  i n  even  
g r e a t e r  a l l o c a t i v e  g a i n s  u n d e r  i n c r e a s i n g  r e t u r n s  t o  s c a l e  t h a n  u n d e r  
c o n s t a n t  r e t u r n s  i s ,  I b e l i e v e ,  due t o  F ran k  K n i g h t ,  F rank  Graham 
had  a r g u e d  t h a t  p r o t e c t i o n  was m e r i t e d  when one i n d u s t r y  d i s p l a y e d  i n ­
c r e a s i n g  r e t u r n s  t o  s c a l e ,  i n  "Some A s p e c t s  o f  P r o t e c t i o n  F u r t h e r  
C o n s i d e r e d , "  Q u a r t e r l y  J o u r n a l  o f  E c o n o m ic s , XXXVII, 2 (F eb .  1 9 2 3 ) ,  
p p .  1 9 9 -2 2 7 ,  and The Theory  o f  I n t e r n a t i o n a l  V a lu es  F u r t h e r  C o n s i d e r ­
e d , "  Q u a r t e r l y  J o u r n a l  o f  E c o n o m ic s , XXXVIII,  1 (Nov. 1 9 2 3 ) ,  pp .  50- 
8 6 . K n ig h t  r e p l i e d  i n  "Some F a l l a c i e s  i n  t h e  I n t e r p r e t a t i o n  o f  S o c i a l  
C o s t , "  Q u a r t e r l y  J o u r n a l  o f  E c o n o m ic s ,  XXXVIII, 4 ( J u l y  1 9 2 4 ) ,  pp .  582 -  
6 0 6 ,  r e p r i n t e d  i n  K. Arrow & T. S c i t o v s k y ,  E d s . ,  R e a d in g s  i n  W e l f a r e  
E c o n o m ic s , (Homewood, 1 1 1 . :  I r w i n ,  1 9 6 9 ) ,  pp .  2 1 3 - 2 2 7 ,  t h a t  w i t h  i n ­
c r e a s i n g  r e t u r n s  t o  s c a l e ,  one  c o u n t r y  w ou ld  s p e c i a l i z e  c o m p l e t e l y  
i n  one o f  t h e  two g o o d s ,  and t h a t  t h e  p r i c e  w ou ld  th e n  be t h a t  p r e ­
v a i l i n g  i n  the  o t h e r  c o u n t r y ,  w h ich  w o u ld ,  i n  f a c t ,  be  t h e  m os t  
f a v o r a b l e  p r i c e  t o  t h e  s p e c i a l i s t .  He d i d  n o t  go on t o  p o i n t  o u t  
t h a t  th e  te rm s  would  th e n  b e  ev en  more  f a v o r a b l e  t h a n  u n d e r  c o n s t a n t  
c o s t s  w i t h  c o m p le te  s p e c i a l i z a t i o n ,  b e c a u s e  o f  t h e  e x p a n s i o n  o f  th e  
s c a l e  o f  i t s  i n d u s t r y .  However ,  he  b r u s h e d  a s i d e  G raham 's  c o n c e rn  
w i t h  e l a s t i c i t i e s  o f  demand w i t h  t h e  comment t h a t  t h e y  a r e  i r r e l e v a n t  
t o  t h e  s t u d y  o f  i n t e r n a t i o n a l  t r a d e ,  and f a i l e d  t o  c o n s i d e r  any 
p o s s i b i l i t y  t h a t  s p e c i a l i z a t i o n  m ig h t  t a k e  p l a c e  i n  t h e  "wrong"  
d i r e c t i o n .  C o n s i d e r  t h e  f i g u r e  on t h e  f o l l o w i n g  p a g e .  X and Y a r e  
two g o o d s ,  one o r  b o t h  o f  w hich  a r e  p r o d u c e d  u n d e r  i n c r e a s i n g  r e t u r n s  
t o  s c a l e .  AC i s  t h e  p r o d u c t i o n  p o s s i b i l i t y  f r o n t i e r  f o r  c o u n t r y  A 
w h i l e  BD i s  t h e  c o r r e s p o n d i n g  f r o n t i e r  f o r  c o u n t r y  B; t h e  d i f f e r e n c e s  
in  t h e  p r o d u c t i o n  p o s s i b i l i t y  f r o n t i e r s  r e f l e c t i n g  d i f f e r e n c e s ,  l e t  
us s a y ,  i n  c l i m a t e .  A s t a t i c  a l l o c a t i v e  optimum w ould  r e q u i r e  t h a t  
c o u n t r y  A s p e c i a l i z e  i n  t h e  p r o d u c t i o n  o f  Y o r  t h a t  c o u n t r y  B 
s p e c i a l i z e  i n  t h e  p r o d u c t i o n  o f  X. However,  i f  due t o  some h i s t o r i c a l  
a c c i d e n t ,  c o u n t r y  A s h o u l d  h a v e  a " h e a d  s t a r t "  i n  t h e  p r o d u c t i o n  of  
X, p re s u m in g  X t o  be p r o d u c e d  s u b j e c t  t o  i n c r e a s i n g  r e t u r n s ,  c o u n t r y  
A m ig h t  s p e c i a l i z e  i n  X, a t  p o i n t  C. I f  t h a t  w ere  s o ,  d e p e n d in g  upon 
co n su m p t io n  i n  c o u n t r y  B, t h e  X i n d u s t r y  i n  c o u n t r y  B m i g h t  n o t  be  
a b l e  t o  a t t a i n  s u f f i c i e n t  s c a l e  t o  compete  w i t h  i m p o r t s  from c o u n t r y  
A, and h e n c e  c o u n t r y  B w ould  s p e c i a l i z e ,  by d e f a u l t ,  i n  good Y, a t  
p o i n t  B. T h i s  i s  c l e a r l y  an I n f e r i o r  s o l u t i o n ;  i t  i s ,  h o w e v e r ,  a 
l o c a l  optimum and h e n c e  q u i t e  p r o b a b l y  s t a b l e ,  ev en  th ough  th e  g l o b a l  
optimum i s  r e v e r s e  s p e c i a l i z a t i o n .
I t  i s  o f  i n t e r e s t  i n  t h i s  c o n t e x t  t h a t  B. H i g g i n s  h a s  s p e c u l a t e d  
(Economic  Development  r e v ,  e d .  , New Y ork :  N o r t o n ,  1968) t h a t  t h e
d e v e l o p e d  c o u n t r i e s  h ave  a l o n g - r u n  r e l a t i v e  a d v a n ta g e  i n  a g r i c u l t u r e ,  
c o n s i d e r i n g  t h e i r  c l i m a t e s  and s o i l s .
Even i f  p ro b le m s  o f  s t a t i c  e f f i c i e n c y  can be  e x c l u d e d ,  o f  
c o u r s e ,  t h e  p o s s i b i l i t y  o f  a  c o n f l i c t  o f  s t a t i c  and dynamic  e f f i c i e n c y  
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o f  " s t e e l "  w ou ld  b e  p r o d u c e d  s t i l l  more  e f f i c i e n t l y .  H ence ,  p r o d u c ­
t i o n  o f  " s t e e l "  may n o t  be  e f f i c i e n t  enough  t o  be  c o m p e t i t i v e  on 
w o r l d  m a r k e t s .  N o t w i t h s t a n d i n g ,  i f  c o u n t r i e s  A and  B f a c e  a  c h r o n i c
g
s h o r t a g e  o f  f o r e i g n  e x c h a n g e ,  t h e y  may b e n e f i t  from i n t e g r a t i o n  and
p r o t e c t i o n  o f  s t e e l  p r o d u c t i o n  w i t h i n  one  o f  t h e  two c o u n t r i e s .
B e f o r e  l e a v i n g  t h i s  p o i n t  i t  seems a p p r o p r i a t e  t o  comment on
t h e  c o n c e p t  o f  i n c r e a s i n g  r e t u r n s  t o  s c a l e ,  o r  d e c r e a s i n g  c o s t s ,
which  i t  i m p l i e s .  D e c r e a s i n g  c o s t s  may e x i s t ,  f o r  some r a n g e ,
w h e n ev e r  t h e r e  i s  an  i n d i v i s i b l e  i n v e s t m e n t  o f  a p p r e c i a b l e  c o s t  w h ich
i n c r e a s e s  t h e  n e t  p r o d u c t .  I t  n e e d s  n o t  l i t e r a l l y  be  n e c e s s a r y  f o r
e f f i c i e n t  p r o d u c t i o n ,  b u t  n e e d s  o n ly  be e f f i c i e n t  f o r  t h e  a p p r o p r i a t e
r a n g e  o f  o u t p u t .  The r e l a t i o n s h i p  b e tw e e n  i n d i v i s i b i l i t y  and
9
i n c r e a s i n g  r e t u r n s  i s  w e l l  known. In  an i d e a l  t r a d e - c o n s t r a i n e d  
economy,  I m p o r t e d  i n p u t  goods  a r e  a  p u r e  b o t t l e n e c k  o f  p r o d u c t i o n .  
D om es t i c  i n p u t  goods  a r e  r e d u n d a n t  r e l a t i v e  t o  i m p o r t e d  i n p u t  g o o d s .
In  t h a t  c a s e ,  h o w e v e r ,  c o s t s  a r e  t o  be  c a l c u l a t e d  i n  t e r m s  of  i n p u t  
i m p o r t s  f o r e g o n e ,  o r  i n  o t h e r  words  o f  f o r e i g n  e x c h a n g e  f o r e g o n e .
The u s e  o f  a  s m a l l  q u a n t i t y  o f  a d d i t i o n a l  d o m e s t i c a l l y  p r o d u c e d
g
I t  i s  w o r th  n o t i n g  t h a t  su c h  a " c o m - a n d - s t e e l "  economy can  
s u f f e r  from a  f a c t o r  p r o p o r t i o n s  p ro b lem  a l o n g  t h e  l i n e s  of  C h a p t e r  
F o u r ;  t h a t  i s  n o t  o b v i o u s  p r im a  f a c i e . C l e a r l y ,  " s t e e l "  m us t  be 
r e g a r d e d  a s  t h e  i m p o r t e d  c a p i t a l  g o o d s .  "C orn"  would  be b o t h  an  
e x p o r t  good a n d ,  a s  " s e e d  c o r n , "  p e r h a p s ,  t h e  d o m e s t i c  c a p i t a l  good .  
Now, d o m e s t i c  c a p i t a l  goods  and  e x p o r t  goods  w o u ld ,  o b v i o u s l y ,  h a v e  
i d e n t i c a l  p r o d u c t i o n  f u n c t i o n s ;  o t h e r w i s e  t h i s  would  be  a  s p e c i a l  
c a s e  o f  t h e  economy o f  C h a p t e r  F o u r .
Q
See e . g . ,  T .  S c i t o v s k y ,  "Two C o n c e p t s  of  E x t e r n a l  E c o n o m ie s , "  
J o u r n a l  o f  P o l i t i c a l  Economy. L X I I ,  2 ( 1 9 5 4 ) ,  p p .  1 4 3 - 5 1 ,  r e p r i n t e d  
i n  R e a d in g s  i n  W e l f a r e  E c o n o m ic s , p p .  2 4 2 - 2 5 2 .  The p a r t i c u l a r  
r e f e r e n c e  i s  t o  p .  247 t h e r e .
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c a p i t a l  g o o d s , o r  o f  l a b o r ,  d o es  n o t  r e q u i r e  t h e  c o u n t r y  t o  f o r e g o  
a n y  p r o d u c t i o n ,  and  i s  t h u s  a t  z e r o  c o s t .  Now, s u p p o s e  t h a t  t h e  
c o n s t r u c t i o n  o f  a  p l a n t  r e q u i r e s  a  f a i r l y  l a r g e  q u a n t i t y  o f  i m p o r t e d  
c a p i t a l  g o o d s ,  and  i t s  o p e r a t i o n  t h e r e a f t e r  r e q u i r e s  a  c e r t a i n  
number o f  u n i t s  o f  i m p o r t e d  i n p u t s  f o r  e v e r y  u n i t  o f  o u t p u t .  The 
p l a n t  i s ,  i n  e f f e c t ,  s u b j e c t  t o  c o n s t a n t  m a r g i n a l  " c o s t , "  w h ic h ,  
w i t h  a  p o s i t i v e  f i x e d  c o s t ,  means t h a t  t h e  a v e r a g e  c o s t  i s  e v e r y w h e r e  
d e c l i n i n g .  (See  f i g u r e  t h r e e . )  T h i s  m ig h t  n o t  be  t r u e  i n  a  non­
t r a d e - c o n s t r a i n e d  economy,  i n  w h ich  d o m e s t i c  i n p u t s  would  be u s e d  
o n l y  a t  p o s i t i v e  c o s t .
The s y s t e m  o f  v a l u a t i o n  i m p l i e d  i n  t h i s  d i s c u s s i o n  h a s  b e e n  
u s e d  e x p l i c i t l y  i n  a  p l a n n i n g  model  f o r  t h e  S t a t e  of  I s r a e l ,  by 
M i c h a e l  Bruno.
To r e c a p i t u l a t e ,  i n t e g r a t i o n  and  t h e  s u b s t i t u t i o n  of  goods  
p r o d u c e d  i n  s o f t - c u r r e n c y  n e i g h b o r  c o u n t r i e s  f o r  goods  p r e v i o u s l y  
i m p o r t e d  f rom h a r d - c u r r e n c y  c o u n t r i e s  c an  be  b e n e f i c i a l  i n s o f a r  as  
i t  p e r m i t s  an a c t u a l  s a v i n g  o f  h a r d  c u r r e n c i e s ,  i f  h a r d  c u r r e n c i e s  
a r e  c h r o n i c a l l y  i n  s h o r t  s u p p l y .  However,  s u b s t i t u t i o n  o f  d o m e s t i c  
p r o d u c t i o n  f o r  s u c h  i m p o r t s  i s  an a l t e r n a t i v e  a g a i n s t  w h ich  such  
i m p o r t a t i o n  f rom  o t h e r  u n d e r d e v e l o p e d  c o u n t r i e s  m u s t  be c o n s i d e r e d .  
I m p o r t a t i o n  i s  j u s t i f i e d  when t h e  i m p o r t i n g  c o u n t r y  i s  a t  a  r e l a t i v e  
d i s a d v a n t a g e  i n  t h e  p r o d u c t i o n  o f  t h e  g o o d ,  o r  w here  t h e r e  a r e  
eco n o m ies  of  s c a l e  i n  t h e  r e l e v a n t  r a n g e ,  so  t h a t  a  s i n g l e  p l a n t
■^"The O p t i m a l  S e l e c t i o n  o f  E x p o r t - P r o m o t i n g  and I m p o r t -  
S u b s t i t u t i n g  P r o j e c t s , "  i n  P l a n n i n g  t h e  E x t e r n a l  S e c t o r : T e c h n i q u e s . 
P r o b l e m s . and  P o l i c i e s , R e p o r t  on t h e  F i r s t  I n t e r - R e g i o n a l  Sem inar  
on D evelopm ent  P l a n n i n g  (New York: U n i t e d  N a t i o n s ,  1967) pp .  8 8 - 1 3 5 .
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p r o d u c i n g  f o r  a  number o f  c o u n t r i e s  may be  f e a s i b l e  w h i l e  a  number o f  
p l a n t s  would  n o t .  (The two c a s e s  a r e  n o t  d i s t i n c t . )  Even when 
I m p o r t a t i o n  i s  j u s t i f i e d  a s  a g a i n s t  d o m e s t i c  p r o d u c t i o n ,  i m p o r t a t i o n  
from a  n e i g h b o r i n g  c o u n t r y  o r  a  p a r t n e r  i n  an  i n t e g r a t i o n  schema i s  
n o t  n e c e s s a r i l y  more a d v a n t a g e o u s  t h a n  i m p o r t a t i o n  from a h a r d  
c u r r e n c y  c o u n t r y .  I f  t h e  c o s t  i s  h i g h e r  i n  money t e r m s  (and  i f  t h e  
q u a l i t y  i s  i n f e r i o r ) ,  a s  i s  l i k e l y  t o  be t h e  c a s e  when t h e  good i s  
i m p o r t e d  from a n o t h e r  u n d e r d e v e l o p e d  c o u n t r y ,  t h e  a d v a n t a g e s  of  
s a v e d  h a r d  c u r r e n c y  m u s t  be  w e ig h ed  a g a i n s t  t h e  d i s a d v a n t a g e s  
i n c u r r e d .  I t  i s  beyond  t h e  s c o p e  o f  t h i s  s e c t i o n  t o  c o n s i d e r  t h i s  
q u e s t i o n .  However,  t h e  p o s s i b i l i t y  c l e a r l y  e x i s t s  t h a t  econom ic  
i n t e g r a t i o n  may make f e a s i b l e  im p o r t  s u b s t i t u t i o n  w h ich  would o t h e r ­
w i s e  be  i n f e a s i b l e ,  when t h e r e  a r e  eco n o m ies  o f  s c a l e  i n  t h e  r e l e v a n t  
r a n g e .  T h i s  i s  a l s o  t r u e  i n  a c o m p e t i t i v e  s e c t o r  i n  which  t h e r e  a r e  
e c o n o m ie s  e x t e r n a l  t o  t h e  f i r m  b u t  i n t e r n a l  t o  t h e  s e c t o r .
None of  t h e  b e n e f i t s  w h ich  i n t e g r a t i o n  i m p l i e s  f o r  a  t r a d e -  
c o n s t r a i n e d  economy i s  n o v e l .  However,  b o t h  t h e  improvement  o f  
b a r g a i n i n g  power and  t h e  p o t e n t i a l i t y  o f  r e a l i z i n g  e c o n o m ies  o f  
s c a l e  t a k e  on a  d i f f e r e n t  and i n c r e a s e d  s i g n i f i c a n c e  In  such  
e c o n o m i e s .  I n s o f a r  a s  b a r g a i n i n g  power makes i t  p o s s i b l e  t o  i n c r e a s e  
t h e  c a p a c i t y  t o  i m p o r t  c e t e r i s  p a r i b u s , i t  p e r m i t s  e x p an d ed  employment 
o r  c a p a c i t y  u s e ,  and  h e n c e  i n c r e a s e s  t h e  r e a l  income by some m u l t i p l e  
o f  t h e  s i m p l e  I n c r e a s e  i n  i m p o r t s  i t s e l f .  The r e a l i z a t i o n  of 
e co n o m ies  o f  s c a l e  may make p o s s i b l e  some k i n d s  o f  im p o r t  s u b s t i t u t i o n  
w h ich  would  n o t  be  p o s s i b l e  o t h e r w i s e ,  and t h u s  i n c r e a s e  t h e  o u t p u t  
and employment o f  t h e  t r a d e - c o n s t r a i n e d  c o u n t r y  w i t h  a  g i v e n  c a p a c i t y
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t o  i m p o r t ,  s i m i l a r l y  i n c r e a s i n g  r e a l  income by more t h a n  t h e  amount 
o f  t h e  i m p o r t - s u b s t i t u t i n g  p r o d u c t i o n  a l o n e .  Thus i t  would  seem t h a t  
t h e  p o t e n t i a l  g a i n  from i n t e g r a t i o n  among t r a d e - c o n s t r a i n e d  c o u n t r i e s  
may be g r e a t .  U n f o r t u n a t e l y ,  t h e  o b s t a c l e s  may a l s o  be g r e a t .
I I .  O b s t a c l e s  t o  T r a d e  I n t e g r a t i o n
The g r e a t e s t  o b s t a c l e  t o  t r a d e  i n t e g r a t i o n  among d e v e l o p i n g  
c o u n t r i e s  seems t o  be a t e n d e n c y  f o r  t h e  p r i m a r y  b e n e f i t s  o f  i n t e g r a ­
t i o n  t o  go t o  t h e  m os t  d e v e l o p e d  member o f  t h e  b l o c  among w h ich  i n t e ­
g r a t i o n  i s  a t t e m p t e d .  T h i s  s e c t i o n  w i l l  c o n s i d e r  how t h i s  m ig h t  
come a b o u t  among c o u n t r i e s  w h ich  a r e  t r a d e - c o n s t r a i n e d ,  and  t h e  n e x t  
s e c t i o n  w i l l  r e v i e w  some o f  t h e  a t t e m p t s  a t  i n t e g r a t i o n  which  have  
been  p r o p o s e d  o r  im p le m e n te d  i n  t h e  l i g h t  of  t h e i r  l i k e l y  r e s u l t s  
i n  t h e  c a s e  o f  su ch  a  d i s p r o p o r t i o n  of  t h e  g a i n s .
In  C h a p t e r  F o u r ,  some f o r c e s  w e re  c o n s i d e r e d  w h ich  c a n  l e a d  
t o  a  t e n d e n c y  t o  econom ic  d i s i n t e g r a t i o n  w i t h i n  a  s i n g l e  u n d e r ­
d e v e l o p e d  c o u n t r y  a s  w e l l  a s  b e tw ee n  d e v e l o p e d  and  u n d e r d e v e l o p e d  
c o u n t r i e s .  C e r t a i n l y  t h e  same f o r c e s  c a n  a c c o u n t  f o r  a  t e n d e n c y  
t o  d i s i n t e g r a t i o n  among u n d e r d e v e l o p e d  c o u n t r i e s .  I t  was p o i n t e d  
o u t  i n  t h e  p r e c e d i n g  s e c t i o n  of  t h i s  c h a p t e r  t h a t  t h e  more  a d v a n c e d  
c o u n t r y  i n  a  t r a d e  community  m ig h t  h ave  t h e  c a p a c i t y  t o  p r o d u c e  
some k i n d s  o f  goods t h a t  t h e  l e s s  d e v e l o p e d  c o u n t r i e s  c o u l d  n o t  
p r o d u c e .  However,  t h e  c o n v e r s e  would  n o t  b e  s o .  In  t h a t  c a s e ,  
t h e r e  m i g h t  be  some goods  which  t h e  l e s s  d e v e l o p e d  c o u n t r i e s  w i t h i n  
t h e  u n i o n  s u f f e r  from a c h r o n i c  s h o r t a g e  o f ,  a t  o r  n e a r  f u l l  
em p loym en t ,  w h i l e  t h e  more  d e v e l o p e d  c o u n t r y  o r  c o u n t r i e s  h a v e  them i n
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a m p le , o r  even  s u p e r f l u o u s ,  s u p p l y .  In  t h a t  e v e n t ,  i t  would  a p p e a r  
t h a t  t h e  l e s s  d e v e l o p e d  c o u n t r i e s  i n  t h e  t r a d e  community  would  d e v e lo p  
a c h r o n i c  b a l a n c e  o f  paym ents  d e f i c i t  w i t h  r e s p e c t  t o  t h e  more 
d e v e l o p e d  p a r t n e r  o r  p a r t n e r s ,  j u s t  a s  t h e y  would to w a rd  t h e  d e v e l o p e d  
c o u n t r i e s .  I f  t h a t  s h o u l d  h a p p e n ,  c l e a r l y  i t  would  r e p r e s e n t  an 
o b s t a c l e  t o  t h e  f u n c t i o n i n g  of  t h e  community i n  t h e  g e n e r a l  i n t e r e s t ,  
t o  s a y  t h e  l e a s t .
Suppose  t h a t  c o u n t r i e s  A and  B a r e  members o f  a  t r a d e  community 
and c o u n t r y  A d e v e l o p s  a  d e f i c i t  i n  i t s  t r a d e  w i t h  c o u n t r y  B. J u s t  
what  t h e  r e s u l t s  w i l l  be  depend upon t h e  paym ents  a r r a n g e m e n t s  b e tw ee n  
t h e  two c o u n t r i e s .  A v e r y  l i k e l y  c a s e  would a p p e a r  t o  be  one i n  which  
c u r r e n c i e s  a r e  c o n v e r t i b l e  w i t h i n  t h e  community and b a l a n c e s  a r e  
s e t t l e d  by t r a n s f e r r i n g  r e s e r v e s  of  h a rd  c u r r e n c i e s .  In  t h a t  c a s e ,  
c o u n t r y  A would  h a v e  t o  ex ch an g e  h a r d  c u r r e n c y  f o r  c o u n t r y  B ' s  
s h o r t - t e r m  b a l a n c e s  of  c o u n t r y  A*s c u r r e n c y .  In  e f f e c t ,  c o u n t r y  A 
would be  p u r c h a s i n g  i t s  i m p o r t s  from c o u n t r y  B w i t h  h a r d  c u r r e n c y .  
C o u n t ry  B would  b e n e f i t  e x a c t l y  a s  i f  i t  had s u c c e e d e d  i n  i n c r e a s i n g  
i t s  e x p o r t s  t o  h a r d - c u r r e n c y  c o u n t r i e s ,  by an e q u a l  am oun t ,  q u i t e  
a s i d e  from any b e n e f i t s  i t  m ig h t  d e r i v e  from t h e  i n c r e a s e d  s c a l e  o f  
i t s  a c t i v i t i e s  i n  t h e  i n d u s t r i e s  o f  e x p o r t  t o  c o u n t r y  A. With 
e c o n o m ies  o f  s c a l e ,  i t s  g a i n s  would  be ev en  g r e a t e r .  With  an 
im proved  c a p a c i t y  t o  i m p o r t ,  c o u n t r y  B would be a b l e  t o  i n v e s t  more  
and  make a  more n e a r l y  f u l l  u s e  o f  i t s  e x i s t i n g  c a p a c i t y ,  i n s o f a r  a s  
i n v e s t m e n t  and  c a p a c i t y  u se  had  b e e n  p r e v i o u s l y  c o n s t r a i n e d  by t h e  
c a p a c i t y  t o  o b t a i n  n e c e s s a r y  i m p o r t s  ( i . e . ,  i n s o f a r  a s  c o u n t r y  B had 
p r e v i o u s l y  b e e n  t r a d e - c o n s t r a i n e d ) .  With  g r e a t e r  i n v e s t m e n t ,  i n  
p a r t i c u l a r  g r e a t e r  i n v e s t m e n t  o f  c h r o n i c a l l y  s c a r c e  im p o r t e d  c a p i t a l
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g o o d s ,  c o u n t r y  B w ould  grow more r a p i d l y ,  would  i n c r e a s e  i t s  p r o d u c ­
t i v i t y  more r a p i d l y ,  and  would  h e n c e  i n c r e a s e  i t s  l e a d  o v e r  c o u n t r y  
A , c e r t e r i s  p a r i b u s .
However,  c e t e r i s  a r e  u n l i k e l y  t o  be  p a r i b u s .  I f  c o u n t r y  B I s  
i n t r i n s i c a l l y  l e s s  p r o d u c t i v e  t h a n  t h e  d e v e l o p e d  c o u n t r i e s ,  t h e n  i t s  
e x p o r t s  t o  c o u n t r y  A a r e  l i k e l y  t o  be  above w o r ld  m a rk e t  p r i c e s .  In  
t h a t  c a s e ,  c o u n t r y  A w i l l  be ha rm ed ,  r e l a t i v e  t o  I t s  p o s i t i o n  w i t h o u t  
t h e  communi ty ,  s i n c e  i t  w i l l  be  u n a b l e ,  w i t h  i t s  g i v e n  e a r n i n g s  o f  
h a r d  c u r r e n c i e s ,  t o  i n v e s t ,  p r o d u c e ,  and grow even  a t  i t s  f o r m e r  
r a t e ,
A l e s s  l i k e l y  c a s e  i s  t h a t  t h e  c u r r e n c i e s  may be i n c o n v e r t i b l e .  
I n  t h a t  c a s e ,  c o u n t r y  K would  be e x c h a n g i n g  i t s  o u t p u t s  f o r  b a l a n c e s  
o f  t h e  c u r r e n c y  o f  c o u n t r y  A. While  t h i s  o u t p u t  m igh t  be p ro d u c e d  a t  
l i t t l e  r e a l  c o s t  t o  c o u n t r y  B, t h e  c o s t  i s  h a r d l y  l i k e l y  t o  be z e r o .  
T h u s ,  i t  would  a p p e a r  t h a t  i n  t h i s  c a s e  c o u n t r y  A would  be b e n e f i t e d  
In  two w ay s .  F i r s t ,  i t  would  s a v e  some h a r d  c u r r e n c y  which  i t  must 
o t h e r w i s e  u s e  t o  p u r c h a s e  t h e  i t e m s  b o u g h t  from B, S econd ,  i t  would 
be g e t t i n g  t h e  l a t t e r  a t  no c o s t ,  o r  a t  v e r y  l i t t l e  c o s t .  I f  c o u n t r y  
B f a i l s  t o  u se  t h e  b a l a n c e s  i t  i s  a c c u m u l a t i n g ,  c o u n t r y  A has  t h e  
goods  f r e e ;  w h i l e  i f  c o u n t r y  B u s e s  them i n  a c a t c h - a s - c a t c h - c a n  
m anner  t o  g e t  w h a t e v e r  can  be m a r k e t e d  i n  c o u n t r y  B a t  any p r i c e ,  
t h e n  i t  i s  i n  e f f e c t  a c c e p t i n g  an i n v o l u n t a r y  r e d u c t i o n  i n  t h e  p r i c e  
o f  I t s  e x p o r t s  t o  c o u n t r y  A. C o u n t ry  B I s  h u r t  t o  t h e  e x t e n t  t h a t  
t h e  im p o r t e d  raw and s e m i f i n i s h e d  m a t e r i a l s  embodied  i n  i t s  e x p o r t s  
t o  c o u n t r y  A e x c e e d  t h o s e  embodied  i n  i t s  i m p o r t s  from A, a t  l e a s t .
A t h i r d  p o s s i b i l i t y  e x i s t s ,  a l t h o u g h  i t  seems ev en  l e s s  l i k e l y .  
The c u r r e n c y  of  c o u n t r y  A m ig h t  be f l e x i b l e  i n  i t s  ex ch an g e  r a t e
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r e l a t i v e  t o  t h a t  o f  c o u n t r y  B, o r  m ig h t  be  d e v a l u e d  r e l a t i v e  t o  t h a t  
o f  c o u n t r y  B. I t  i s  n o t  n e c e s s a r i l y  t r u e  t h a t  t h i s  would  a l l e v i a t e  
t h e  s h o r t a g e  o f  t h e  c u r r e n c y  o f  c o u n t r y  B, i n s o f a r  a s  t h i s  a r i s e s  
from a c h r o n i c  s h o r t a g e  o f  goods  i m p o r t e d  f rom  c o u n t r y  B i n  c o u n t r y  
A. Even i f  i t  s h o u l d ,  i t  would mean e i t h e r  t h a t  t h e  c u r r e n c y  o f  
c o u n t r y  A would  be d e v a l u e d  r e l a t i v e  t o  t h e  r e s t  o f  t h e  w o r l d ,  o r  
t h a t  t h a t  of  c o u n t r y  B would  be a p p r e c i a t e d  r e l a t i v e  t o  t h e  r e s t  o f  
t h e  w o r l d .  W hile  i t  i s  n o t  c l e a r  w i t h o u t  f u r t h e r  e x p l o r a t i o n  what 
t h e  r e s u l t s  o f  t h i s  ch an g e  would  b e ,  i t  seems t h a t  one c o u n t r y  o r  
t h e  o t h e r  would  f i n d  i t  an  u n a t t r a c t i v e  o n e ,  s i n c e  t h e  e x i s t i n g  
ex ch a n g e  r a t e s  w e re  p r e s u m a b ly  c h o s e n  somewhat w i t h  a v iew  to  t h e i r  
e f f e c t  on  r e l a t i o n s  b e tw ee n  t h e  c o u n t r y  and t h e  " r e s t  o f  t h e  w o r l d ; "  
and t h e  d e v e l o p e d  p a r t  o f  i t  i n  p a r t i c u l a r .
Of c o u r s e ,  i t  i s  p o s s i b l e  t h a t  some s o r t  o f  b a r g a i n  can  be  
s t r u c k  b e tw ee n  c o u n t r y  A and c o u n t r y  B on t h e  e x a c t  t e r m s  f o r  t h e  
s e t t l e m e n t  o f  t h e  c l a i m s  w i t h i n  t h e  communi ty .  However,  i t  i s  t h e  
d i s c o v e r y  and i m p l e m e n t a t i o n  of  su ch  a  scheme t h a t  would  seem t o  be 
t h e  g r e a t  p o l i t i c a l  o b s t a c l e  t o  c o o p e r a t i o n  i n  t r a d e  among u n d e r ­
d e v e l o p e d  c o u n t r i e s .  The s e c o n d  and t h i r d  c a s e s  o u t l i n e d  above  
seem u n s a t i s f a c t o r y  i n  t h a t  i t  seems u n l i k e l y  t h a t  t h e  e x p o r t e r s  in  
c o u n t r y  B w i l l  be  w i l l i n g  t o  e x ch a n g e  t h e i r  p r o d u c t  f o r  a  c u r r e n c y  
w h ich  i s  of  u n c e r t a i n  v a l u e .  H ence ,  e i t h e r  t h e  c u r r e n c i e s  w i l l  be 
c o n v e r t i b l e  o r  t h e r e  w i l l  be  no a c t u a l  t r a d e  i n t e g r a t i o n .  I f  t h e y  
a r e  c o n v e r t i b l e ,  and  i f  one  of  t h e  c o u n t r i e s  h a s  a c h r o n i c  b a l a n c e -  
o f - t r a d e  d e f i c i t  t o w a rd  one  o r  more  o f  t h e  o t h e r s ,  t h e  e n t i r e  
b e n e f i t  o f  h a r d  c u r r e n c y  s a v e d  w i l l  go t o  t h e  s u r p l u s  c o u n t r y ,  most 
l i k e l y  a t  some c o s t  t o  t h e  d e f i c i t  c o u n t r y .
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One o t h e r  o b s t a c l e  n e e d s  t o  be  m e n t i o n e d ,  w h ic h  may be  even  
more  i m p o r t a n t  f rom  a  p o l i t i c a l  v i e w p o i n t .  I t  i s  t h i s :  c u s to m s
r e c e i p t s  a r e  a  m a j o r  s o u r c e  o f  r e v e n u e  t o  many u n d e r d e v e l o p e d  
c o u n t r i e s .  H ence ,  when a  c o u n t r y  s u b s t i t u t e s  t a r i f f - f r e e  o r  
r e d u c e d - t a r i f f  a r e a  p r o d u c t s  f o r  f u l l - t a r i f f  e x t e r n a l  p r o d u c t s ,  i t  
l o s e s  t h e  r e v e n u e s  i n v o l v e d .  I t  may be  p o s s i b l e  t o  r e c o u p  t h e  l o s s  
by i m p o s i t i o n  o f  a  t a x  o f  some o t h e r  k i n d  ( i n  p r i n c i p l e  i t  c e r t a i n l y  
i s ) ,  b u t  g i v e n  t h e  r e l a t i v e  i n e f f i c i e n c y  o f  t a x  a u t h o r i t i e s  i n  many 
u n d e r d e v e l o p e d  c o u n t r i e s ,  t h i s  may n o t  be a  v e r y  w o r k a b l e  a l t e r n a t i v e .  
Where t h e  goods  a r e  o n l y  m o d e r a t e l y  p r o c e s s e d  by t h e  c o u n t r y  e x p o r t i n g  
them,  t h e  c u s to m s  r e v e n u e s  on t h e  i n t e r m e d i a t e  o r  s e m i f i n i s h e d  goods  
now a c c r u e  t o  t h e  e x p o r t i n g  c o u n t r y ,  i n c r e a s i n g  i t s  r e v e n u e s .  T h u s ,  
a g a i n ,  t h e  c o u n t r i e s  which  e x p o r t  m a n u f a c t u r e s  t o  t h e  a r e a  may 
b e n e f i t  a t  t h e  e x p e n s e  o f  t h o s e  w h ich  do n o t ,  ev en  w here  t h e  g row th  
of  t h e  l a t t e r  i s  n o t  a f f e c t e d .  Even w here  t r a d e  i s  b a l a n c e d  b e tw e e n  
t h e  two c o u n t r i e s ,  t h e  e x p o r t s  o f  one c o u n t r y  may be of a l o w - t a r i f f  
c a t e g o r y  w h i l e  i t s  i m p o r t s  a r e  o f  a  h i g h - t a r i f f  c a t e g o r y .  A g a in ,  i t  
w ou ld  l o s e  r e v e n u e s  and  t h e  o t h e r  c o u n t r y  would  l o s e  l e s s .  T h u s ,  i n  
many c a s e s ,  r e d i s t r i b u t i o n  of  c u s to m s  r e v e n u e s  may be  n eed ed  t o  
a s s u r e  a r e a s o n a b l y  e q u i t a b l e  d i s t r i b u t i o n  o f  t h e  g a i n s  o f  a r e a  
t r a d e ;  o r  even  t o  a s s u r e  t h a t  t r a d e  i n t e g r a t i o n  w i l l  be  o f  m u tu a l  
b e n e f i t .
I I I .  Some I n s t i t u t i o n a l  R e s p o n s e s
T h e r e  h a v e  been  a t  l e a s t  e i g h t  r e g i o n a l  schemes  o f  econom ic  
c o o p e r a t i o n  among u n d e r d e v e l o p e d  c o u n t r i e s  i n  r e c e n t  y e a r s . ^
^ " H l i o n c z e k ,  Oj j . c l t . ,  p .  1 2 .
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C e r t a i n l y  one  o f  t h e  m os t  a m b i t i o u s  p r o j e c t s  h a s  b e e n  t h e  L a t i n
A m er ican  F r e e  T r a d e  A s s o c i a t i o n  (LAFTA). I t  I s  a scheme f u n d a m e n t a l l y
b a s e d  on t h e  c o n c e p t  o f  t r a d e  l i b e r a l i z a t i o n ,  b u t  a  p ay m en t s  u n i o n ,
common e x t e r n a l  t a r i f f ,  and  s p e c i a l  t r e a t m e n t  f o r  t h e  l e s s  d e v e l o p e d
members and  f o s t e r i n g  o f  c o m p l e m e n t a r i t y  among t h e  p a r t i c i p a n t s  w ere
12o r i g i n a l l y  p r o p o s e d  a s  l o n g - t e r m  o b j e c t i v e s .  However,  i t s  p r o g r e s s
d u r i n g  t h e  s i x t i e s  was l i m i t e d .  T h e re  was some e v i d e n c e  o f  t h e
em ergence  o f  s y s t e m a t i c  d e f i c i t s  i n  i n t r a r e g i o n a l  t r a d e ,  n o t  o n l y
f o r  t h e  p o o r e s t  c o u n t r i e s  ( P a r a g u a y  and E c u a d o r ) , b u t  f o r  t h e
" m i d d l e  g r o u p , "  C h i l e ,  C o lu m b ia ,  P e r u ,  and U ruguay .  T h i s  e v i d e n c e ,
13i t  s h o u l d  be  s t r e s s e d ,  i s  f a r  from c o n c l u s i v e .  S e v e r a l  a r t i c l e s
o f  t h e  M o n te v id e o  T r e a t y  a u t h o r i z e  t h e  i m p o s i t i o n  o f  p r o t e c t i v e
m e a s u r e s  on i n t r a r e g i o n a l  t r a d e  by a  l e s s - d e v e l o p e d  member,  i n  t h e
14e v e n t  o f  a  t r a d e  d e f i c i t ,  a s  a t e m p o r a r y  m e a s u r e .  Note  t h a t  such  
p r o t e c t i v e  m e a s u r e s  a m o u n t ,  i n  e f f e c t ,  t o  t h e  p a r t i a l  and t e m p o r a r y  
n u l l i f i c a t i o n  o f  t h e  t r e a t y .  I f  t h e  h y p o t h e s e s  o f  t h i s  p a p e r  a r e  
c o r r e c t ,  t h e y  w i l l  do n o t h i n g  t o  c o r r e c t  t h e  f u n d a m e n t a l  p ro b le m ;  
h e n ce  t h e s e  and s i m i l a r  e s c a p e  c l a u s e s  a r e  i n  e f f e c t  s e l f - d e s t r u c t  
m echanism s  i n s o f a r  a s  t h e  l e s s - d e v e l o p e d  m em bers '  a c c e s s i o n  t o  t h e  
communi ty a r e  c o n c e r n e d .  The o n l y  d i r e c t  p r o v i s i o n  o f  t h e  LAFTA 
t r e a t y  f o r  p o s i t i v e  m e a s u r e s  t o  a l l e v i a t e  t h e  d e f i c i t s  o f  l e s s -  
d e v e l o p e d  members i s  t h e  a u t h o r i z a t i o n  o f  s u b r e g i o n a l  a r r a n g e m e n t s
1 2 l b i d . , p .  3 4 .
1 3 l b i d . ,  p .  37 .
^ I b l d . . p p .  4 7 ,  51 .
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and b i l a t e r a l  arrangements. '* '"* A s u b r e g i o n a l  a r r a n g e m e n t  among
C o lo m b ia ,  C h i l e ,  E c u a d o r ,  P e r u ,  and  V e n e z u e l a  was a d o p t e d  i n  1 9 6 7 . ^
Such a  s u b r e g i o n a l  a r r a n g e m e n t  m ig h t  a c c e l e r a t e  t h e  d e v e lo p m e n t  o f
i t s  p a r t i c i p a n t s  r e l a t i v e  t o  t h e  o t h e r  members ,  i n  t h e  same way as
t h e  f o r m a t i o n  of  a  t r a d e  b l o c  c o u ld  a c c e l e r a t e  t h e  d e v e lo p m e n t  o f
I t s  members v i s - a - v i s  t h e  d e v e lo p e d  c o u n t r i e s .  With r e s p e c t  t o  i t s
own l e a s t - d e v e l o p e d  member,  E c u a d o r ,  t h e  s u b r e g i o n a l  g roup  h a s
a r r a n g e d  f o r  some p r o t e c t i o n  o f  E c u a d o r ’ s d o m e s t i c  m a r k e t ,  b u t  a l s o ,
p e r h a p s  more i m p o r t a n t l y ,  have  a g r e e d  t o  open  t h e i r  own m a r k e t s  t o
some o f  E c u a d o r ' s  p r o d u c t i o n  on a b a s i s  o f  f r e e  t r a d e ,  n o t  t o  be
e x t e n d e d  to  t h e  o t h e r  c o u n t r i e s . * 7
There  i s  a framework  f o r  a L A F T A -re la ted  paym en ts  u n io n .
18C u r re n c y  c o n v e r t i b i l i t y  i s  n o t  g u a r a n t e e d .  The I n t e r - A m e r i c a n
Development  Bank h a s  some power  t o  a s s i s t  i n  t h e  i m p l e m e n t a t i o n  o f
LAFTA's a i m s ,  and h a s  from t h e  f i r s t  a t t e m p t e d  t o  do s o .  Among i t s
p ro g ram s  i n  s u p p o r t  o f  t r a d e  i n t e g r a t i o n  a r e  a p r e i n v e s t m e n t  fund
f o r  f e a s i b i l i t y  s t u d i e s  w i t h  r e g a r d  t o  i n d u s t r i e s  s i g n i f i c a n t  from
t h e  p o i n t  o f  view o f  i n t e g r a t i o n ,  a r e s e a r c h  and t r a i n i n g  i n s t i t u t e ,
and a s p e c i a l  p rog ram  f o r  f i n a n c i n g  t r a d e  i n  c a p i t a l  goods  w i t h i n  
19L a t i n  A m er ica .  The I n t e r a m e r i c a n  Development  Bank a l s o  a c t s  i n  
s u p p o r t  of  t h e  C e n t r a l  American  Conmon M a r k e t .  In  a d d i t i o n ,  t h e r e
1 5 I b i d . , p .  47.
1 6 I b i d . , p p .  9 0 - 9 5 .
1 7 I b i d . , p p .  9 1 - 9 2 .
1 O
I b i d . , p p .  3 4 7 -5 3 .
1 9 I b i d .  , p p .  3 6 0 - 3 6 2 ;  3 9 8 - 4 0 8 .
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i s  a  d e v e lo p m e n t  ban k  p a r a l l e l  t o  t h e  Andean g roup  and s u p p o r t i v e  
20o f  i t s  a im s .
The C e n t r a l  A m er ican  Common M a r k e t ,  p r i o r  t o  t h e  r e c e n t
C e n t r a l  A m er ican  w a r ,  was w i d e l y  c o n s i d e r e d  th e  most  s u c c e s s f u l  o f
th e  t r a d e  c o o p e r a t i o n  schemes  among u n d e r d e v e l o p e d  c o u n t r i e s .  T h i s
can h a r d l y  be a t t r i b u t e d  to  t h e  i n t r i n s i c  a d v a n t a g e s  e n j o y e d  by t h e
C e n t r a l  A m er ican  c o u n t r i e s ,  s i n c e ,  i n  f a c t ,  t h e i r  c i r c u m s t a n c e s  w e r e ,
t o  a l l  a p p e a r a n c e s ,  u n f a v o r a b l e .
The C e n t r a l  American  e c o n o m ies  a r e  c h a r a c t e r i z e d  by heavy 
d ep en d en ce  on a few commodity e x p o r t s .  In 1961 c o f f e e ,  
b a n a n a s  , and  c o t t o n  a c c o u n t e d  f o r  75 p e r c e n t  o f  t h e  
e x p o r t s  o f  t h e  c o u n t r i e s  p r e s e n t l y  p a r t i c i p a t i n g  in  th e  
C e n t r a l  A mer ican  Common M a r k e t . . . . I n  t h e  same y e a r ,  46 p e r ­
c e n t  o f  t h e  r e g i o n ' s  n a t i o n a l  income o r i g i n a t e d  i n  a g r i c u l ­
t u r e ,  w h i l e  m a n u f a c t u r i n g ,  t h e  n e x t  l a r g e s t  c o n t r i b u t o r ,  
r e p r e s e n t e d  o n lv  16 p e r c e n t .  The a r e a ' s  u n d e r d e v e l o p m e n t ,  
d e p en d e n c e  on p r i m a r v  e x p o r t - o r i e n t e d  a c t i v i t i e s ,  and th e  
a b s e n c e  o f  c o m p l e m e n t a r i t y  among t h e  f i v e  m i n u s c u l e  
eco n o m ies  w e re  f o r  a lo n g  t im e  c o n s i d e r e d  e x t r e m e l y  s e r i o u s  
o b s t a c l e s  t o  r e g i o n a l  econom ic  c o o p e r a t i o n .
CACM i s  l i n k e d  w i t h  a p ay m en ts  u n io n  w h ich  g u a r a n t e e s  c o n v e r t i b i l i t y
22o f  t h e  n a t i o n a l  c u r r e n c i e s  i n  d o l l a r s ,  and t o  a d e v e lo p m e n t  b a n k ,
23t h e  C e n t r a l  A m er ican  Bank f o r  Economic i n t e g r a t i o n .  The bank  i s  
empowered t o  g r a n t  l o a n s  f o r  a  v a r i e t y  o f  p u r p o s e s  r e l e v a n t  to  
eco n o m ic  i n t e g r a t i o n ,  i n c l u d i n g  i n f r a s t r u c t u r e  p r o j e c t s  I n t e n d e d  to  
c o r r e c t  " d i s e q u i l i b r i u m "  among t h e  member c o u n t r i e s .  The bank may
2° I b i d . , pp . 5 2 5 -5 4 2 .
2 1 I b i d . , P- 1 0 2 .
2 2 I b i d . , P* 326.
2 3 I b i d .  , P- 482.
a l s o  g r a n t  l o a n s  f o r  i n d u s t r i a l  p r o j e c t s  o f  r e g i o n a l  s i g n i f i c a n c e ,  
and  i s  n e i t h e r  d i r e c t e d  n o r  f o r b i d d e n ,  i n  i t s  c h a r t e r ,  from a l l o c a t ­
i n g  them i n  such  a way as  t o  o f f s e t  d i s e q u i l i b r i a  among t h e  member 
c o u n t r i e s ,
A c r i t i c a l  e l e m e n t  o f  t h e  CACM scheme i s  t h e  reg im e  o f  C e n t r a l  
American  i n t e g r a t i o n  i n d u s t r i e s .  Under  t h i s  r e g i m e ,  a t  l e a s t  one 
p l a n t  i n  e a c h  c o u n t r y ,  i n  an i n d u s t r y  r e g a r d e d  as r e q u i r i n g  a c c e s s  t o  
t h e  e n t i r e  C e n t r a l  American  m a rk e t  i n  o r d e r  t o  o p e r a t e  w i t h  e f f i c i e n c y  
a t  minimum c a p a c i t y ,  was t o  be d e s i g n a t e d  a C e n t r a l  American  i n t e g r a ­
t i o n  i n d u s t r y .  The p r o d u c t s  o f  C e n t r a l  A m er ican  i n t e g r a t i o n  i n d u s ­
t r i e s  w ere  t o  be  g r a n t e d  f r e e  a c c e s s  t o  t h e  m a r k e t  o f  a l l  t h e  p a r t i ­
c i p a t i n g  c o u n t r i e s  a t  t h e  o u t s e t ,  w h i l e  t h e  c o m p e t in g  p r o d u c t s  o f  
o t h e r  C e n t r a l  American  f i r m s  ( i f  any) w ere  t o  have  a n n u a l  t e n  p e r c e n t  
t a r i f f  r e d u c t i o n s ,  t h u s  b e i n g  s u b j e c t e d  t o  f r e e  t r a d e  w i t h i n  t h e  a r e a  
a t  t h e  end  o f  t e n  y e a r s .  Competing  p r o d u c t s  from o u t s i d e  C e n t r a l  
America  w ere  t o  be  s u b j e c t e d  t o  a common C e n t r a l  A merican  t a r i f f .
Such i n t e g r a t i o n  i n d u s t r i e s  a r e  c l e a r l y  an a t t e m p t  to  s e c u r e  th e  
a d v a n t a g e s  o f  s c a l e ,  a t  l e a s t  i n  p a r t .  However ,  i n t e g r a t i o n  i n d u s ­
t r i e s  m i g h t  p r o v i d e  a t  l e a s t  a b u f f e r  a g a i n s t  t h e  em ergence  o f  
c h r o n i c  t r a ^ e  d i s e q u i l i b r i a  among th e  members ,  i n s o f a r  as th e y
a s s u r e  a t  l e a s t  minimum p a r t i c i p a t i o n  o f  a l l  members ( a l b e i t  un-
. 25d o u b t e d l y  a t  some c o s t  i n  m i s a l l o c a t i o n  o f  r e s o u r c e s ) .
I n  a d d i t i o n  t o  t h e  m e a s u r e s  a l r e a d y  m e n t i o n e d  which  m igh t  
a c t  as  b u f f e r s  a g a i n s t  t h e  em ergence  o f  c h r o n i c  d i s e q u i l i b r i a  w i t h i n
~ ^ I b i d . , p .  4 85 .
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t h e  communi ty ,  some u n i l a t e r a l  t r a d e  c o n c e s s i o n s  w ere  made t o
26H o n d u r a s ,  i n  c o n s i d e r a t i o n  o f  i t s  r e l a t i v e  b a c k w a r d n e s s .  I t  i s
w o r t h y  o f  n o t e  t h a t  " t h e  r a t e  o f  i n c r e a s e  i n  t r a d e  f lo w s  to  and from
C o s t a  R i c a ,  H o n d u r a s ,  and N i c a r a g u a  e x c e e d s  t h a t  of  t h e  two more
ad v an ced  c o u n t r i e s . "  N i c a r a g u a  h a s ,  h o w e v e r ,  s u f f e r e d  a " t r a d i t i o n a l "
27d e f i c i t  w i t h  t h e  Common M a r k e t .
The E a s t  A f r i c a n  Economic Community (K enya ,  Uganda, and 
T a n z a n i a )  p a r a l l e l s  CACM in  some w a y s ,  a l t h o u g h  i t s  members a r e  more 
d i v e r s e  i n  t h e i r  l e v e l s  o f  d e v e lo p m en t  and a c c o r d i n g l y ,  t h e  p ro b le m s  
i n v o l v e d  i n  i n t e g r a t i o n  h ave  been  g r e a t e r .  L ike  t h e  CACM, h o w e v e r ,  
t h e  EAEC s u p p l e m e n t s  t r a d e  l i b e r a l i z a t i o n  w i t h  a v a r i e t y  o f  p o s i t i v e
mechanism s  r e l a t e d  to  t h e  p r o m o t io n  of  b a l a n c e  among t h e  members ,
2 g
i n c l u d i n g  a d ev e lo p m en t  b a n k .  L ik e  t h e  C e n t r a l  American  c o u n t r i e s ,  
t h e  c o u n t r i e s  o f  EAEC h ave  a long  h i s t o r y  o f  a t t e m p t s  a t  c o o p e r a t i o n ;  
i n  th e  c a s e  o f  t h e  E a s t  A f r i c a n  C o u n t r i e s  i t  e x t e n d s  w e l l  i n t o  the  
c o l o n i a l  p e r i o d  ( i n d e e d  Kenya and Uganda h ave  had  some econom ic  
c o o p e r a t i o n  s i n c e  th e  F i r s t  World W ar ) .  Both  T a n z a n i a  and Uganda 
have  s u f f e r e d  c h r o n i c  d e f i c i t s  in  t h e i r  t r a d e  w i t h  Kenya u n d e r  the  
Community and t h e  a r r a n g e m e n t s  w h ic h  p r e c e d e d  i t .  T a n z a n i a  h a s  
e v i d e n t l y  b e e n  In t h e  w o r s t  p o s i t i o n .  M o r e o v e r ,  T a n z a n i a  and Uganda 
have  f e l t  t h a t  they  a l s o  l o s t  by t h e  o p e r a t i o n  o f  th e  common s e r v i c e s  
( u n t i l  r e c e n t l y  a common c u r r e n c y ,  cus tom s  and e x c i s e  s e r v i c e ,
2 6 I b i d .  , p .  104.
2 ^ I b i d . , p .  104.
2 A
I b i d . , p .  409 .
29p o s t a l  s e r v i c e  and s i m i l a r  i n f r a s t r u c t u r a l  s e r v i c e s ) . The a r r a n g e ­
m e n ts  now i n  f o r c e  i n c l u d e  t h e  common c u s to m s  and  e x c i s e  t a x  s e r v i c e ,  
w i t h  t h e  c u s to m s  p r o c e e d s  d i s t r i b u t e d  e q u a l l y  among t h e  t h r e e  p a r t i ­
c i p a n t s  ( t h i s  r e p r e s e n t s  some r e d i s t r i b u t i o n  i n  f a v o r  o f  Uganda and 
T a n z a n i a ) ,  a  d e v e lo p m e n t  ban k  p l e d g e d  to  u s e  a  m a j o r  p o r t i o n  o f  i t s  
f u n d s  i n  t h e  p r o m o t i o n  of  i n d u s t r y  i n  t h e  l e s s - d e v e l o p e d  m em bers ,  and  
an i n d u s t r i a l  l i c e n s i n g  s y s t e m  w h ich  i s  s u p p o s e d  t o  o p e r a t e  i n  f a v o r  
o f  t h e  l e s s - d e v e l o p e d  members .  In  a d d i t i o n ,  i t  i s  p e r m i s s i b l e  f o r  a 
c o u n t r y  which  s u f f e r s  a  d e f i c i t  i n  i t s  t o t a l  a r e a  t r a d e  i n  manu­
f a c t u r e d  goods  may im pose  a  " t r a n s f e r  t a x "  on goods  w h ich  o r i g i n a t e  
i n  o t h e r  member s t a t e s ,  p r o v i d e d  t h a t  goods  o f  a  s i m i l a r  d e s c r i p t i o n  
a r e  b e i n g  m a n u f a c t u r e d  o r  a r e  e x p e c t e d  t o  be  m a n u f a c t u r e d  w i t h i n  
t h r e e  m on ths  o f  t h e  t im e  a t  w h ic h  t h e  t a x  i s  im p o sed .  I t  c a n n o t  be 
im posed  u n l e s s  t h e  i n d u s t r y  i n  o p e r a t i o n ,  o r  e x p e c t e d  t o  b e g i n  
o p e r a t i o n ,  w i l l  e x c e e d  a s p e c i f i e d  minimum c a p a c i t y  o r  p r o v i d e  no 
l e s s  t h a n  15% o f  t h e  c o n s u m p t i o n  o f  t h e  good in  t h e  i m p o r t i n g  
c o u n t r y .  I t  i s  l i m i t e d  t o  50% o f  t h e  d u t y  on s i m i l a r  goods  im p o r t e d  
from o u t s i d e  t h e  m a r k e t  and  t o  e i g h t  y e a r s  d u r a t i o n .  A v a r i e t y  o f
o t h e r  l i m i t a t i o n s  a r e  a p p l i e d  t o  t h e  t r a n s f e r  t a x  t o  a s s u r e  t h a t  i t
30can  o n l y  be  u s e d  t o  p ro m o te  b a l a n c e  and s e l f - s u f f i c i e n c y .  The
t r e a t y  e s t a b l i s h i n g  t h e  communi ty  s p e c i f i e s  t h a t  p ay m en t s  w i l l  be
31made i n  a  c u r r e n c y  a c c e p t a b l e  t o  t h e  c r e d i t o r  c o u n t r y ,  b u t  i t
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a p p e a r s  t h a t ,  a t  t h i s  t i m e ,  t h e  E a s t  A f r i c a n  S h i l l i n g ,  t h e  o l d  common
m o n e ta ry  u n i t ,  13 s t i l l  i n  u s e .  The e f f e c t  o f  a  common c u r r e n c y
w o u l d ,  o f  c o u r s e ,  be t h e  same as  t h a t  o f  f u l l y  c o n v e r t i b l e  c u r r e n c i e s
i n s o f a r  as  t h e  a l l o c a t i o n  o f  t h e  g a i n s  i s  c o n c e r n e d .  The E a s t
A f r i c a n  D evelopm ent  Bank d i f f e r s  from t h e  C e n t r a l  A m er ican  Bank
f o r  Economic i n t e g r a t i o n ,  and from o t h e r  d e v e lo p m e n t  b a n k s ,  In  b e i n g
32l i m i t e d  i n  i t s  f i e l d  o f  a c t i o n  to  i n d u s t r i a l  p r o m o t i o n .
The C a r i b b e a n  F r e e  T r a d e  A s s o c i a t i o n  a l s o  p a r a l l e l s  CACM i n  some­
what more l i m i t e d  w ay s .  L i k e  CACM and t h e  E a s t  A f r i c a n  c o u n t r i e s ,  t h e  
C a r i b b e a n  c o u n t r i e s  h a v e  some h i s t o r y  o f  a t t e m p t s  a t  c o o p e r a t i o n ;  l i k e  
t h e  E a s t  A f r i c a n  c o u n t r i e s  th e y  have  had  t h e  e n c o u r a g e m e n t  o f  B r i t a i n  
d u r i n g  th e  l a t t e r  p a r t  o f  t h e  c o l o n i a l  p e r i o d .  To some e x t e n t ,
CARIFTA m u s t  be  i n s p i r e d  by t h e  s u c c e s s  o f  CACM n e a r b y .  However,  
d e s p i t e  t h e  f a c t  t h a t  t h e  d i f f i c u l t i e s  f a c e d  by the  C a r i b b e a n  coun­
t r i e s  w ou ld  seem t o  be  even  more s t r i n g e n t ,  CARIFTA i s  a much l e s s  
f a r - r e a c h i n g  a r r a n g e m e n t .  L i t t l e  p o s i t i v e  p r o v i s i o n  i s  made f o r  
p r o v i d i n g  th e  l e s s - d e v e l o p e d  members w i t h  a c c e s s  t o  t h e  a r e a  m a r k e t :  
t h e r e  a r e  no i n t e g r a t i o n  i n d u s t r i e s  o r  s i m i l a r  a r r a n g e m e n t s ,  and
J a m a i c a ’ s r e l u c t a n c e  h a s  d e l a y e d  th e  i m p l e m e n t a t i o n  o f  a d e v e lo p m e n t
33b a n k .  T h e re  I s  no p a y m en t s  u n io n  and t h e  t r e a t y  e s t a b l i s h i n g  t h e
34g ro u p  makes no m e n t i o n  of  p a y m en t s  c l e a r i n g  p r o c e d u r e .  In  s h o r t ,  
CARIFTA p u t s  no i n s t r u m e n t  i n  t h e  h a n d s  o f  a l e s s - d e v e l o p e d  c o u n t r y
3 2 I b i d . , p .  185.
3 3 I b i d . , p .  129.
3Z*I b i d . , p p .  1 3 0 -58 .
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w hich  m i g h t  s u f f e r  a c h r o n i c  im b a l a n c e  w i t h  r e s p e c t  t o  t h e  a r e a  o t h e r  
t h a n  t h e  r e i m p o s i t i o n  o f  r e s t r i c t i o n s ,  a l t h o u g h  t h e  n e e d  f o r  s o m e t h in g  
l i k e  t h e  i n t e g r a t i o n  i n d u s t r i e s  reg im e  o f  C e n t r a l  A m er ica  i s  
.  j  35r e c o g n i z e d .
Two t r a d e  l i b e r a l i z a t i o n  schemes  e x i s t  i n  t h e  c o u n t r i e s  o f
A f r i c a  which  w e re  f o r m e r l y  F r e n c h  c o l o n i e s .  The C e n t r a l  A f r i c a n
Economic and Customs U n io n ,  c o n s i s t i n g  o f  t h e  Congo ( B r a z z a v i l l e ) ,
Gabon, t h e  C e n t r a l  A f r i c a n  R e p u b l i c ,  Chad, and Cameroon,  em bod ies
a common m a r k e t  t o g e t h e r  w i t h  a number o f  schemes o f  i n d u s t r i a l
h a r m o n i z a t i o n ,  and some common s e r v i c e s .  One o f  t h e  h a r m o n i z a t i o n
schemes i s  a  s o l i d a r i t y  fund  c o n s i s t i n g  o f  2 0 % o f  t h e  p r o c e e d s  from
i m p o r t  t a x e s ,  t o  be r e d i s t r i b u t e d  i n  a m u t u a l l y  a c c e p t i b l e  way.
A n o t h e r  i s  t h e  " t a x e  u n i q u e an e x c i s e  t a x  on a r e a  p r o d u c t i o n
w hich  i s  p a i d  t o  t h e  consum ing  c o u n t r y ,  a l t h o u g h  i t  i s  c o l l e c t e d  a t
t h e  p o i n t  o f  p r o d u c t i o n .  The t a x e  u n iq u e  p re su m es  t h a t  t h e  i m p o r t e d
i n p u t s  and c a p i t a l  goods  u s e d  i n  p r o d u c t i o n  w i l l  be  exem pted  from
t a r i f f s .  Thus i t  i s  d e s i g n e d  p r i m a r i l y  t o  e n c o u r a g e  th e  p r o d u c t i o n
o f  c o n s u m e r s '  goods  w i t h i n  t h e  a r e a ,  w h i l e  a s s u r i n g  th e  c o u n t r i e s
a g a i n s t  t h e  l o s s  o f  cu s to m s  r e v e n u e s  t o  a n o t h e r  s t a t e  as  a r e s u l t  o f
36p r o d u c t i o n  t a k i n g  p l a c e  t h e r e .  The t a x e  u n iq u e  i s  n o t  i n t e n d e d  
p r i m a r i l y  t o  a s s u r e  a g a i n s t  d i v e r g e n c e s  o f  t h e  r a t e  o f  d e v e lo p m e n t  
o r  b a l a n c e  o f  p a y m en t s  d i s e q u i l i b r i a  w i t h i n  t h e  a r e a ,  b u t  t h e  Union 
o f f e r s  t h e  p o s s i b i l i t y  t h a t ,  as a  t r a n s i t i o n a l  m e a s u r e ,  d i f f e r e n t
3 5 I b i d . , p .  150.
3^ l b i d .  , p p .  234-36  , 251,
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r a t e s  o f  t a x e  u n i q u e  on a  s i n g l e  p r o d u c t  c a t e g o r y  may be  a l l o w e d ,
37d e p e n d i n g  upon t h e  p l a c e  o f  p r o d u c t i o n .  The West A f r i c a n  Customs
Union i n v o l v e s  o n ly  t r a d e  l i b e r a l i z a t i o n ,  and t h a t  i s  l i m i t e d :
t a r i f f s  on a r e a  p r o d u c t s  a r e  t o  be  no more t h a n  h a l f  o f  t h o s e  on goods
3 8from o u t s i d e  t h e  a r e a .  N e i t h e r  t r e a t y  e x p l i c i t l y  m e n t i o n s  c l e a r a n c e  
o f  paym ents  among a r e a  c o u n t r i e s ,  b u t  b o t h  g r o u p s  a r e  f r a n c - a r e a  
c o u n t r i e s .  The West A f r i c a n  a r r a n g e m e n t  em b o d ie s  t h e  u s u a l  e s c a p e
i 39c l a u s e s .
The s o - c a l l e d  Arab Common M arke t  i s  i n  f a c t  a f r e e  t r a d e  a r e a .
T h a t  i s ,  t h e r e  i s  no  common e x t e r n a l  t a r i f f .  I t  i n c l u d e s  I r a q ,
J o r d a n ,  K u w a i t ,  S y r i a ,  and t h e  UAR. S e t t l e m e n t  o f  b a l a n c e s  i s  t o  be
60
made by b i l a t e r a l  a r r a n g e m e n t s  o r  i n  h a r d  c u r r e n c y .  S e v e r a l
a g e n c i e s  h a v e  b e en  p r o p o s e d  to  c r e a t e  common s e r v i c e s  o r  e n t e r p r i s e s ,
b u t  t h e  r e l u c t a n c e  o f  one o r  a n o t h e r  o f  t h e  c o u n t r i e s  t o  p a r t i c i p a t e
61f u l l y  h a s  p r e v e n t e d  t h e i r  i m p l e m e n t a t i o n .  T h i s  a r r a n g e m e n t  p r o ­
v i d e s  f o r  g r a d u a l  a b o l i t i o n  o f  t a r i f f s  on p r i m a r y  p r o d u c t s  t o  be  
c o m p le t e  i n  1970 ,  and on m a n u f a c t u r e d  p r o d u c t s  by 1975 o r  e a r l i e r .  
Q u a n t i t a t i v e  r e s t r i c t i o n s  a r e  s u b j e c t  t o  a s i m i l a r  p r o v i s i o n ,  i n
t h a t  a  c e r t a i n  p e r c e n t  o f  a l l  p r o d u c t s  a r e  s u p p o s e d  to  be  f r e e d  from
62su ch  r e s t r i c t i o n s  eac h  y e a r .
37 I b i d .
3 8 I b i d .
39 i b i d .  
60 I b i d . 
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4 2 t b i d .
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The R e g i o n a l  C o o p e r a t i o n  f o r  D evelopm ent  scheme among P a k i s t a n ,
I r a n  and T u rk ey  p r o p o s e s  t o  d e v e l o p  i n d u s t r i a l  c o m p l e m e n t a r i t y  p r i o r
to  t r a d e  l i b e r a l i z a t i o n .  No l i b e r a l i z a t i o n  scheme now e x i s t s ,  b u t  a
number o f  s p e c i a l i z e d  a g e n c i e s  d o ,  and d e v e lo p m e n t  p r o j e c t s  h a v e  been
a p p ro v e d  which  would  be  J o i n t l y  owned by t h e  t h r e e  c o u n t r i e s  and
43w ould  s e r v e  t h e  e n t i r e  m a r k e t .
The v a r i e t y  o f  a r r a n g e m e n t s  w h ich  h ave  b e e n  to  some d e g r e e  
im p le m e n te d  can s e r v e  as ample  e v i d e n c e  o f  th e  d i f f i c u l t y  o f  r e a c h i n g  
a g re e m e n t  on t e r m s  of  t r a d e  l i b e r a l i z a t i o n  among u n d e r d e v e l o p e d  coun­
t r i e s .  F u r t h e r  e v i d e n c e  on t h a t  p o i n t ,  i n  t h e  form o f  u n im p le m e n te d  
p r o p o s a l s ,  c o u l d  be s u p p l i e d .  I t  i s  l e s s  c l e a r  how t h i s  p ro b le m  can 
be s o l v e d .  I t  h a s  a l r e a d y  b e e n  a r g u e d  t h a t  " e s c a p e  c l a u s e s "  a r e  
h a r d l y  a w o r k a b l e  a r r a n g e m e n t ,  i f  t h e  h y p o t h e s i s  o f  L i n d e r  i s  a d m i t t e d .  
I t  i s  t r u e  t h a t  a l e s s - d e v e l o p e d  member o f  a  t r a d e  b l o c  may impose 
r e s t r i c t i o n s  on i t s  i m p o r t s ,  f o r  b a l a n c e - o f - p a y m e n t s  p u r p o s e s ,  and 
s t i l l  have  a c c e s s  t o  t h e  m a r k e t s  of  t h e  o t h e r  members .  However ,  i f  
t h e  l e s s - d e v e l o p e d  member i s  t o  expand  i t s  a r e a  t r a d e ,  i t  m us t  
expand  i t s  e x p o r t s ;  and i f  i t  i s  l e s s  p r o d u c t i v e  o v e r a l l ,  i t  w i l l  
f i n d  th e  e x p a n s i o n  o f  i t s  e x p o r t s  d i f f i c u l t  b e c a u s e  i t  f a c e s  t h e  
c o m p e t i t i o n  o f  t h e  more p r o d u c t i v e ,  more h i g h l y  d e v e l o p e d  members 
w i t h i n  t h e i r  m a r k e t s ,  even  though  n o t  w i t h i n  i t s  own. I t  h a s  been  
g i v e n  a c c e s s  t o  a m a rk e t  i n  w h ich  i t  h a s  l i t t l e  t o  s e l l .  T e c h n i c a l  
and  f i n a n c i a l  a s s i s t a n c e  i n  d i v e r s i f y i n g  i t s  p r o d u c t ,  f o r  w h ich  
s e v e r a l  o f  t h e  a r r a n g e m e n t s  p r o v i d e ,  may h e l p  t o  e s t a b l i s h  new i n d u s ­
t r i e s  c o m p le m en ta ry  t o  p r o d u c t i o n  i n  th e  o t h e r  c o u n t r i e s .  I n  e f f e c t ,
A3 I b i d . , pp.  313 -3 1 7 .
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t h e y  remove o b s t a c l e s  o f  a n o t h e r  k i n d  t o  t h e  e x p a n s i o n  o f  t h e  a r e a  
e x p o r t s  o f  t h e  l e s s - d e v e l o p e d  member.  S t i l l ,  h o w e v e r ,  I t  may be  
n e c e s s a r y  t o  t a k e  more p o s i t i v e  a c t i o n  t o  a s s u r e  t h e  e x p a n s i o n  o f  
t r a d e  among members o f  a t r a d e  b l o c  w h ich  have  a c h i e v e d  d i f f e r e n t  
l e v e l s  o f  d e v e l o p m e n t .  The " i n t e g r a t i o n  i n d u s t r i e s "  a p p r o a c h  i s  one 
a p p r o a c h ;  o t h e r  k i n d s  o f  p r e f e r e n t i a l  a r r a n g e m e n t s  c o u l d  be u n d e r ­
t a k e n  a l s o .  T h e re  w i l l  be  some c o s t  i n  su ch  p r e f e r e n c e ,  o f  c o u r s e ;  
b u t  w here  t h e r e  a r e  eco n o m ies  o f  s c a l e  o r  minimum f i x e d  i n v e s t m e n t s ,  
t h e  b e n e f i t s  o f  e x p a n d e d  t r a d e  c o n s i d e r e d  in  t h e  f i r s t  s e c t i o n  o f  
t h i s  c h a p t e r  may j u s t i f y  t h e  c o s t s .  T h i s  i s  e s p e c i a l l y  t r u e ,  a g a i n ,  
i f  t h e  f i x e d  i n v e s t m e n t  r e q u i r e m e n t s  p e r t a i n  t o  i m p o r t e d  c a p i t a l  
g o o d s . 44
Most  o f  t h e  t r a d e  l i b e r a l i z a t i o n  schemes  c o n s i d e r e d  make some
a t t e m p t  t o  a s s u r e  c o n v e r t i b i l i t y  o f  n a t i o n a l  c u r r e n c i e s .  T h i s  i s
c l e a r l y  a key  p o i n t ,  s i n c e  c u r r e n c y  r e s t r i c t i o n s  can h a v e  th e  same
45e f f e c t  i n  l i m i t i n g  t r a d e  t h a t  t a r i f f s  o r  q u o t a s  can h a v e .  I f  t h e r e  
i s  a s y s t e m a t i c  t e n d e n c y  to  t r a d e  im b a l a n c e  among c o u n t r i e s  o f  r a t h e r  
d i f f e r e n t  l e v e l s  o f  d e v e l o p m e n t ,  c u r r e n c y  c o n v e r t i b i l i t y  w i l l  n o t  be  
p o s s i b l e ,  o v e r  t h e  lo n g  r u n ,  w i t h o u t  p o s i t i v e  m e a s u r e s  t o  a s s u r e  
t r a d e  b a l a n c e .
A p o i n t  w o r t h  m e n t i o n i n g  i s  t h a t  a l l  o f  t h e  t r a d e  l i b e r a l i z a t i o n  
a g r e e m e n t s  p r o h i b i t  dumping.  I t  i s  n o t  c l e a r  t h a t  t h i s  i s  d e s i r a b l e .  
I f  t h e r e  a r e  eco n o m ies  o f  s c a l e ,  dumping may be  i n  t h e  i n t e r e s t s  o f
44 See s e c t i o n  o n e ,  a b o v e .
45 See  V a n e k ,  o £ .  c i t .
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a l l .  I t  I s  t r u e  t h a t  I t  w i l l  t e n d  to  m a i n t a i n  t h e  d e p e n d e n c e  o f  one 
c o u n t r y  on a n o t h e r  f o r  t h e  dumped p r o d u c t .  However ,  I f  t h e  d e p e n d e n c e  
i s  r e c i p r o c a l ,  and b a l a n c e  I s  m a i n t a i n e d ,  t h e r e  w ou ld  seem t o  b e  no 
c l e a r  e co n o m ic  r e a s o n  t o  o b j e c t  t o  su ch  d e p e n d e n c e .  ( M i l i t a r y  
r e a s o n s  f o r  su ch  o b j e c t i o n  m ig h t  e x i s t . )  I n d e e d ,  t h e  c o n c e p t  o f  
i n d u s t r i a l  c o m p l e m e n t a r i t y ,  w h ich  e v i d e n t l y  u n d e r l i e s  s e v e r a l  o f  t h e s e  
schemes  (and  w ould  seem t o  be  so u n d  i n  t h e  p r e s e n c e  o f  e c o n o m ies  o f  
s c a l e )  r e q u i r e s  j u s t  s u ch  d e p e n d e n c e ,  t h e  p r o b l e m  b e i n g  t o  a s s u r e  t h a t  
i t  i s  r e c i p r o c a l  by a s s u r i n g  e v e r y  member some p o s i t i v e  p a r t i c i p a t i o n .  
A s y s t e m  w h ich  m a i n t a i n s  b a l a n c e  by  a s s u r i n g  e a c h  c o u n t r y  one  o r  more 
m o d e m - s e c t o r  " i n t e g r a t i o n  i n d u s t r y "  w i t h  t h e  r i g h t  t o  dump 
g u a r a n t e e d , b u t  no o t h e r  m a rk e t  g u a r a n t e e ,  m igh t  be  a l m o s t  an i d e a l  
a r r a n g e m e n t .  I t  would  a t  l e a s t  a s s u r e  t h a t  t h e  " i n t e g r a t i o n  i n d u s ­
t r i e s "  w o u ld  he i n d u s t r i e s  i n  w h ich  eco n o m ies  o f  s c a l e  d i d  i n  f a c t  
e x i s t .
TV. S ununa ry
L i n d e r  a r g u e s ^  t h a t  t r a d e  may be a " s u p e r e n g i n e  o f  g r o w t h , "  
s i n c e  i t  may u n d e r  c e r t a i n  c i r c u m s t a n c e s  p e r m i t  i n c r e a s e d  u t i l i z a t i o n  
o f  t h e  r e s o u r c e s  o f  an u n d e r d e v e l o p e d  c o u n t r y ,  r a t h e r  t h a n  s i m p l y  
t h e i r  more e f f i c i e n t  a l l o c a t i o n .  T h i s  may be t r u e  i n  p a r t i c u l a r  o f  
t r a d e  among u n d e r d e v e l o p e d  c o u n t r i e s .  In  p a r t i c u l a r ,  when t h e r e  a r e  
d e c r e a s i n g  c o s t s ,  t h e  i n c r e a s e d  s c a l e  a f f o r d e d  by t r a d e  i n t e g r a t i o n  
may p e r m i t  a w i d e r  r a n g e  o f  p r o d u c t i v e  a c t i v i t i e s ,  w i t h  some r e s u l t ­
i n g  s u b s t i t u t i o n  o f  a r e a  p r o d u c t s  f o r  t h e  p r o d u c t s  o f  d e v e l o p e d
^ O p . c i t . , p.  30.
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c o u n t r i e s .  I f  i m p o r t s  f rom d e v e l o p e d  c o u n t r i e s  a r e , as  t h e  
h y p o t h e s i s  o f  t h e  tw o -g a p  t h e o r y  w ould  h o l d ,  c h r o n i c a l l y  s c a r c e ,  
t h e n  i n s t e a d  o f  t r a d e  d i v e r s i o n  t h e  r e s u l t  w i l l  be  an e x p a n s i o n  o f  
t h e  eco n o m ic  a c t i v i t y  o f  t h e  u n d e r d e v e l o p e d  c o u n t r i e s  among w hich  
th e  i n t e g r a t i o n  t a k e s  p l a c e .  However ,  t h e r e  a r e  some o b s t a c l e s  to  
s u c c e s s f u l  i n t e g r a t i o n .  in  p a r t i c u l a r ,  t h e r e  i s  no  more r e a s o n  to  
e x p e c t  a u t o m a t i c  e q u i l i b r i u m  among u n d e r d e v e l o p e d  c o u n t r i e s  o f  
d i f f e r e n t  a t t a i n m e n t s  t h a n  t h e r e  i s  t o  e x p e c t  a u t o m a t i c  e q u i l i b r i u m  
b e tw e e n  an u n d e r d e v e l o p e d  and  a d e v e l o p e d  c o u n t r y .  I f  t h e r e  i s  a 
s y s t e m a t i c  t e n d e n c y  to w a rd  d i s e q u i l i b r i u m  among t h e  c o u n t r i e s  w i t h i n  
an a r e a ,  i n t e g r a t i o n  may be  i m p o s s i b l e  w i t h o u t  p o s i t i v e  a c t i o n  to  
s e c u r e  i n d u s t r i a l  c o m p l e m e n t a r i t y .  An e x a m i n a t i o n  o f  t h e  i n t e g r a t i o n  
i n s t i t u t i o n s  i n  f o r c e  and a t t e m p t e d  among u n d e r d e v e l o p e d  c o u n t r i e s  
r e v e a l s  a v a r i e t y  o f  p r o p o s a l s  t o  d e a l  w i t h  t h i s  p r o b le m  (a n d  
w i t h  t h e  r e l a t e d  p r o b le m  o f  l o s s  of  cus tom s  r e v e n u e  by t h e  i m p o r t i n g  
c o u n t r y ) . The e v i d e n c e  on t h e  o p e r a t i o n  o f  s u ch  u n i o n s  i s  e x t r e m e l y  
l i m i t e d ,  b u t  i t  i s  n o t  i n c o n s i s t e n t  w i t h  t h e  s u g g e s t i o n  t h a t  t h o s e  
u n i o n s  w h ic h  h ave  b e e n  most  s u c c e s s f u l  a r e  t h o s e  w h ich  h ave  most 
s t r o n g l y  p r o v i d e d  f o r  i n d u s t r i a l  c o m p l e m e n t a r i t y  among t h e  
p a r t i c i p a t i n g  c o u n t r i e s .
CHAPTER 6
INTRODUCTION TO THE EMPIRICAL STUDY
Time s e r i e s  n a t i o n a l  income d a t a  f o r  e l e v e n  L a t i n  American 
c o u n t r i e s  and  P u e r t o  R ico  w ere  s t u d i e d  i n  an a t t e m p t  t o  d e t e r m i n e ,  
i n  eac h  c a s e ,  w h e t h e r  i m p o r t s  o f  goods  and s e r v i c e s  may h a v e  
e f f e c t i v e l y  c o n s t r a i n e d  i n v e s t m e n t  d u r i n g  t h e  p e r i o d  u n d e r  s t u d y .
The r e s u l t s  a r e  r e p o r t e d  i n  C h a p t e r  S e v e n .  The p u r p o s e  o f  t h i s  
c h a p t e r  i s  t o  i n t r o d u c e  t h e  m e thods  u sed  and to  p r e s e n t  t h e  common 
c o n c e p t s  u n d e r l y i n g  t h e  i n t e r p r e t a t i o n  o f  t h e  r e s u l t s .  The f i r s t  
s e c t i o n  r e v i e w s  t h e  tw o-gap  t h e o r y ,  d r a w in g  on t h e  r e s t a t e m e n t  o f  
C h a p t e r  T h r e e  a b o v e ,  t o  p o i n t  o u t  t h e  p r e d i c t i o n s  o f  t h a t  t h e o r y  as  
t o  t h e  r e l a t i o n s h i p s  t o  be e x p e c t e d  among some n a t i o n a l  e conom ic  
a g g r e g a t e s .  I t  a l s o  p o i n t s  o u t  t h e  p r e d i c t i o n s  drawn from a 
" s t a n d a r d "  h y p o t h e s i s  b a s e d  on t h e  a s s u n p t i o n  t h a t  i n v e s t m e n t  i s  
u n c o n s t r a i n e d  by i m p o r t s .  S e c t i o n  two d i s c u s s e s  t h e  p r o b le m s  o f  
m u l t i c o l l i n e a r i t y  and a u t o c o r r e l a t i o n  o f  e r r o r s  as  th e y  p e r t a i n  
t o  t h e  s t u d i e s  r e p o r t e d  i n  C h a p t e r  S ev en ,  S e c t i o n  t h r e e  c o n s i d e r s  
t h e  p r o b le m  o f  e r r o r s  i n  t h e  d a t a  as  t h e y  p e r t a i n  t o  t h e  s t u d i e s  
t h a t  f o l l o w .
I
The tw o -g a p  h y p o t h e s i s  l e a d s  us  t o  e x p e c t  t h a t  i n  some 
c o u n t r i e s ,  b o t h  c u r r e n t  i n v e s t m e n t  and c u r r e n t  o u t p u t  w i l l  r e q u i r e  a
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n e c e s s a r y  minimum component  o f  i m p o r t e d  goods  and s e r v i c e s .  I m p o r t e d
goods  i n c l u d e  two s u b c a t e g o r i e s :  i m p o r t e d  c a p i t a l  goods and i m p o r t e d
consumers*  goods . ' ' '  F o r  p r e s e n t  p u r p o s e s ,  i m p o r t e d  c o n s u m e r s '  goods
i n c l u d e s  t h o s e  raw and s e m i f i n i s h e d  goods  i m p o r t e d  f o r  t h e  m a n u f a c t u r e
2
o f  c o n s u m e r s ’ g o o d s .  I f  i m p o r t e d  c a p i t a l  goods and  s e r v i c e s  a r e  
d e n o t e d  by , i m p o r t e d  c o n s u m e r s ’ goods  and s e r v i c e s  by  M^, and t o t a l
i m p o r t e d  goods  and  s e r v i c e s  by M, th e n
1. M -  + Mc
by d e f i n i t i o n .  h o w e v e r ,
2 . a l  , a f 1 ,
w here  I r e p r e s e n t s  g r o s s  d o m e s t i c  f i x e d  c a p i t a l  f o r m a t i o n ,  and a i s  a 
c o n s t a n t .  M o r e o v e r ,
3.  M > bY + g ,  b < 1c — "
w h e re  Y r e p r e s e n t s  g r o s s  d o m e s t i c  p r o d u c t  and b i s  a  c o n s t a n t ,  and  
g i s  a c o n s t a n t  r e p r e s e n t i n g  r e q u i r e d  i m p o r t s  which  a r e  i n d e p e n d e n t  
o f  t h e  income l e v e l .  G ross  d o m e s t i c  p r o d u c t  i s  t h e  income m e a s u re  
c h o s e n ,  r a t h e r  t h a n  g r o s s  n a t i o n a l  p r o d u c t ,  o r  n e t  n a t i o n a l  p r o d u c t ,  
o r  n a t i o n a l  i n c o m e ,  b e c a u s e  t h e  r e l a t i o n s h i p  s t a t e d  i n  3. i s  p r i m a r i l y
' r h i s  f o l l o w s  S.  L i n d e r ,  T r a d e  and T r a d e  Po l  i c y  f o r
D e v e l o p m e n t , (New Y o r k :  P r a e g e r ,  1 9 6 7 ) .  I m p o r t e d  c a p i t a l  goods
i n c l u d e  r e p l a c e m e n t  i m p o r t s  as  w e l l  as new c a p i t a l  g o o d s .
2
The tw o -g a p  t h e o r y  r e s t s  m a i n l y  on t h e  h y p o t h e s i s  t h a t  
i m p o r t e d  goods  a r e  i n  many c a s e s  co m plem en ts  t o  d o m e s t i c  goods 
i n  p r o d u c t i o n . Of c o u r s e ,  t h e  minimum o f  i m p o r t e d  f i n i s h e d
c o n su m p t io n  goods  w o u ld  be  com plem en ts  t o  d o m e s t i c  o u t p u t  i n
c o n s u m p t i o n ,  and  t h a t  i s  a r a t h e r  d i f f e r e n t  t h i n g .  F o r  p r e s e n t  
p u r p o s e s ,  h o w e v e r ,  t h e  d i f f e r e n c e  i s  i g n o r e d .
n o t  an a g g r e g a t e  demand r e l a t i o n s h i p  b u t  a p r o d u c t i o n  r e l a t i o n s h i p .  
T h a t  i s ,  i t  s t a t e s  a  r e q u i r e m e n t  t h a t  a c e r t a i n  amount o f  i m p o r t s  
be  u sed  p e r  u n i t  o f  p r o d u c t i o n ,  r e g a r d l e s s  o f  t h e  d i s p o s i t i o n  o f  t h e  
p r o d u c t . ^
Assuming t h a t  b o t h  c o n s t r a i n t s  2.  and 3. a r e  e f f e c t i v e ,  t h e y  
may be c o n s i d e r e d  as  e q u a l i t i e s ,  and a d d i n g ,
4 .  M « a l  + bY + r
H owever ,  M i s  n o t  a d e p e n d e n t  v a r i a b l e ,  b u t  ( f rom  t h e  p o i n t  o f  view
o f  tw o-gap  t h e o r y )  a g iv e n  c o n s t r a i n t  i n  any y e a r .  Thus e q u a t i o n
4 . i s  n o t  t h e  p r o p e r  s p e c i f i c a t i o n  f o r  a r e g r e s s i o n  e q u a t i o n .  E i t h e r
I o r  Y m us t  b e  t r e a t e d  as t h e  d e p e n d e n t  v a r i a b l e ,  and t h e  o t h e r  as
4
an i n d e p e n d e n t  v a r i a b l e .  F o l l o w i n g  L i n d e r ,  i t  seems p l a u s i b l e  
t h a t  f i r s t  p r i o r i t y  o f  p o l i c y  w ould  be g i v e n  t o  a t t a i n i n g  f u l l  c a p a c ­
i t y  o u t p u t  w i t h  e x i s t i n g  p l a n t ,  s o  t h a t  Y w ould  be t h e  i n d e p e n d e n t  
v a r i a b l e .  T h u s ,
5.  I « -^ M -  -Y  -  £a a a
Most o f  t h e  a t t e n t i o n  o f  t h e  s t a t i s t i c a l  s t u d y  w i l l  he  g i v e n  to  
r e l a t i o n s h i p s  d e r i v e d  from e q u a t i o n  5 .  I t  i s  p o s s i b l e ,  h o w e v e r ,  
t h a t  a " r u t h l e s s "  d e v e lo p m e n t  p o l i c y  m i g h t  g i v e  f i r s t  p r i o r i t y  to  
i n v e s t m e n t .  I t  i s  a l s o  p o s s i b l e  t h a t  d e s p i t e  gove rnm en t  p o l i c y ,
T h i s  m us t  b e  q u a l i f i e d  as  n o t e d  i n  f o o t n o t e  2 ,  p .  137 
a b o v e .  However ,  as  L i n d e r  p o i n t e d  o u t  and as was p o i n t e d  o u t  
above  i n  C h a p t e r  2 ,  t h e r e  may be r e a s o n s  t o  c o n s i d e r  " c o n s u m e rs  
g o o d s"  as i n p u t  i m p o r t s .  C h a p t e r  2 u s e d  t h e  exam ple  o f  f o o d s t u f f s  
t o  r a i s e  m in im a l  d i e t a r y  s t a n d a r d s ;  w h i l e  L i n d e r ' s  exam ple  was 
S c o tc h  w h i s k e y  f o r  t o u r i s t  b a r s .
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i n v e s t m e n t  m i g h t  assume t h e  r o l e  o f  an i n d e p e n d e n t  v a r i a b l e  t h r o u g h  
t h e  o p e r a t i o n  o f  f r e e  m a rk e t  f o r c e s ,  p e r h a p s  c o n n e c t e d  w i t h  e x p e c t a ­
t i o n s .  In  t h a t  c a s e ,  an e q u a t i o n  o f  t h e  form
w ould  be a p p r o p r i a t e .  R e g r e s s i o n  e q u a t i o n s  o f  t h i s  fo rm w i l l  a l s o  be  
g i v e n  f o r  c o m p a r a t i v e  p u r p o s e s .
N o t i c e  t h a t ,  i n  e i t h e r  c a s e ,  t h e  c o e f f i c i e n t  r e l a t i n g  Y and I 
i s  n e g a t i v e .  T h i s  r e s u l t  i s  p e r v e r s e  i n  t h e  s e n s e  t h a t  a " s t a n d a r d "  
h y p o t h e s i s  w ou ld  im ply  a p o s i t i v e  r e l a t i o n s h i p  b e tw ee n  Y and I .
F i r s t ,  a  s i m p l e  i n v e s t m e n t  m u l t i p l i e r  h y p o t h e s i s  would  make income 
an i n c r e a s i n g  f u n c t i o n  of  i n v e s t m e n t .  S e c o n d ,  an a c c e l e r a t o r  
h y p o t h e s i s  w ou ld  make i n v e s t m e n t  an i n c r e a s i n g  f u n c t i o n  o f  l a g g e d  
incom e;  b u t  income i s  l i k e l y  t o  be  s e r i a l l y  c o r r e l a t e d ,  s o  t h a t  
c u r r e n t  income may be  a good p r o x y  f o r  l a g g e d  incom e .  In  th e  two- 
gap t h e o r y ,  h o w e v e r ,  t h e  r e s u l t  i s  n a t u r a l  enough :  t h e  q u a n t i t y  of
i m p o r t s  b e i n g  s t r i c t l y  l i m i t e d ,  an i n c r e a s e  i n  p r o d u c t i o n  means a 
d e d u c t i o n  from the  q u a n t i t y  o f  i n v e s t m e n t  i m p o r t s  a v a i l a b l e  and 
h e n c e  a d e c r e a s e  In  c a p i t a l  f o r m a t i o n ,  t o t a l  i m p o r t s  b e i n g  g i v e n .  
T h u s ,  i n  a r e g r e s s i o n  o f  c a p i t a l  f o r m a t i o n  a g a i n s t  i m p o r t s  and g r o s s  
d o m e s t i c  p r o d u c t ,  t h e  L i n d e r - C h e n e r y  h y p o t h e s i s  i s  r e j e c t e d  i f  th e  
c o e f f i c i e n t  o f  i m p o r t s  i s  n e g a t i v e  and i f  t h e  c o e f f i c i e n t  o f  g r o s s  
d o m e s t i c  p r o d u c t  i s  p o s i t i v e .
N o t i c e  a l s o  t h a t  — > 1 ,  as i s  > 1 .  T h u s ,  t h e  L i n d e r - C h e n e r ya — b —
h y p o t h e s i s  w ou ld  be r e j e c t e d  a l s o  i f  t h e  c o e f f i c i e n t  o f  i m p o r t s  i n  
e i t h e r  e q u a t i o n  i s  s i g n i f i c a n t l y  l e s s  t h a n  o n e .  (H ow ever ,  t h i s  
r e s u l t  i s  o f  l i t t l e  u s e ,  s i n c e  t h e r e  i s  t h e  p o s s i b i l i t y  o f  a
downward b i a s  In  t h e  e s t i m a t e s .  T h i s  p o i n t  w i l l  b e  c o n s i d e r e d  In  more  
d e t a i l  I n  s e c t i o n  I I I  b e l o w ,  i n  t h e  c o n t e x t  o f  e r r o r s  i n  t h e  d a t a . )
The " s t a n d a r d "  h y p o t h e s i s  i m p l i e s  a  p o s i t i v e  r e l a t i o n s h i p  b e ­
tween i n v e s t m e n t  and  g r o s s  d o m e s t i c  p r o d u c t ,  and i m p l i e s  no s y s t e m a t i c  
r e l a t i o n s h i p  o f  any  k i n d  b e tw ee n  i m p o r t s  and  i n v e s t m e n t .  Thus  t h e  
" s t a n d a r d "  h y p o t h e s i s  i s  r e j e c t e d  i f  t h e  c o e f f i c i e n t  of  i m p o r t s  i n  a  
r e g r e s s i o n  o f  t h e  form o f  5 .  i s  s i g n i f i c a n i J y  p o s i t i v e ,  o r  n e g a t i v e ,  
and i f  t h e  c o e f f i c i e n t  o f  GDP i s  s i g n i f i c a n t l y  n e g a t i v e .
E q u a t i o n  o f  t h e  fo rm  o f  e i t h e r  5 .  o r  6 . m ig h t  be  s u b j e c t  t o  a 
t r e n d .  I n d e e d ,  i n  a c o u n t r y  s u b j e c t  t o  an e f f e c t i v e  i m p o r t s  con­
s t r a i n t ,  w i t h  i m p o r t - s u b s t i t u t i n g  i n v e s t m e n t ,  some t r e n d  i s  t o  be 
e x p e c t e d .  T h e r e  i s  no ji p r i o r i  r e a s o n  t o  s u p p o s e  t h a t  t h e  t r e n d  i s  
l i n e a r .  However,  t h e  L i n d e r - C h e n e r y  h y p o t h e s i s  s p e c i f i e s  a l i n e a r  
r e l a t i o n s h i p ,  so t h e  o t h e r  e l e m e n t s  o f  t h e  model w i l l  a l s o  be 
s p e c i f i e d  a s  l i n e a r .  A c c o r d i n g l y ,  t h e  f i r s t  m o d e ls  t e s t e d  w i l l  be  o f  
t h e  fo rm
7. 1 -  A + B ^  + B2M + B3GDP (Model 1 )
8 . 1 = A + B2M + B3GDP (Model 2 )
9 . I = A + B2M (Model 3)
1 0 . I = A + B3GDP (Model 4 ) .
Models  of  e a c h  form w ere  e s t i m a t e d  f o r  e ac h  o f  t h e  c o u n t r i e s  i n  t h e  
s t u d y ,  b u t  Models  2 -4  w i l l  be r e p o r t e d  i n  C h a p t e r  Seven  o n l y  i f  one
o r  more of  t h e  e s t i m a t e s  o f  B^, and  i n  Model 1 i s  n o t  s i o n i f i -
5
c a n t l y  d i f f e r e n t  f rom  z e r o .  A ls o  e s t i m a t e d  were  m o d e l s  o f  t h e  form
"*As w e l l ,  C o b b -D o u g la s  s p e c i f i c a t i o n s  w ere  t r i e d  w i t h  l i t t l e  
u s e f u l  r e s u l t .  Lagged  and f i r s t - d i f f e r e n c e d  r e g r e s s i o n  e q u a t i o n s  were  
a l s o  t r i e d ,  g e n e r a l l y  w i t h  p o o r e r  r e s u l t s  t h a n  t h o s e  r e p o r t e d .
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11. GDP -  A + B t  + B2M + B3I (Model 5)
12. GDP * A +  B2M + B3T (Model 6 )
The e s t i m a t e s  f o r  Model 5 w i l l  be  r e p o r t e d  i n  C h a p t e r  Seven b e lo w ,  
f o r  c o m p a r a t i v e  p u r p o s e s  and b e c a u s e  t h e  p r o b le m s  o f  e s t i m a t i n g  t h e s e  
r e l a t i o n s h i p s  seem t h e m s e l v e s  t o  be  somewhat  r e v e a l i n g  o f  th e  r e l a ­
t i o n s h i p  among p r o d u c t ,  i m p o r t s  and i n v e s t m e n t .  T h i s  p o i n t  w i l l  be 
f u r t h e r  d i s c u s s e d  in  C h a p t e r  S even .
In summary, t h e  L i n d e r - C h e n e r y  h y p o t h e s i s  i s  p r e d i c t i v e  o f  a 
n e g a t i v e  r e l a t i o n s h i p  b e tw ee n  i m p o r t s  and g r o s s  d o m e s t i c  p r o d u c t ;  
t h e  s t a n d a r d  h y p o t h e s i s  o f  a p o s i t i v e  r e l a t i o n s h i p .  The L i n d e r -  
Chenery  h y p o t h e s i s  i s  p r e d i c t i v e  o f  a p o s i t i v e  r e l a t i o n s h i p  b e tw ee n  
i m p o r t s  and i n v e s t m e n t ,  w h i l e  t h e  s t a n d a r d  h y p o t h e s i s  p r e d i c t s  no 
r e l a t i o n s h i p .
ri
Among t h e  p r o b le m s  o f t e n  e n c o u n t e r e d  i n  t im e  s e r i e s  r e g r e s s i o n  
a n a l y s i s  a r e  m u l t i c o l l i n e a r i t y ^  and a u t o c o r r e l a t i o n  o f  the  e r r o r s . ^  
M u l t i c o l l i n e a r i t y  e x i s t s  when t h e r e  i s  a l i n e a r  r e l a t i o n s h i p  among 
t h e  e x o g en o u s  v a r i a b l e s .  When an e x a c t  l i n e a r  r e l a t i o n s h i p  e x i s t s  
among t h e  e x o g en o u s  v a r i a b l e s ,  th e  r e g r e s s i o n  c o e f f i c i e n t s  c a n n o t  be  
e s t i m a t e d ;  and when th e  r e l a t i o n s h i p  i s  n o t  e x a c t  b u t  a p p r o x i m a t e ,
See  E. M a l i n v a u d ,  S t a t i s t i c a l  Methods  o f  E c o n o m e t r i c s  
(Amste rdam, N o r t h - H o l l a n d  Pub. C o . ,  1966) p p .  1 8 7 -9 2 ,  J .  J o h n s t o n ,  
E c o n o m e t r i c  Methods  (New York:  M c G ra w -H i l l ,  1 9 6 3 ) ,  p p .  2 0 1 - 2 0 7 ,
D. Huang,  R e g r e s s i o n  and E c o n o m e t r i c  Methods (New York : W i l e y ,  1970)
pp. 1 4 9 -1 5 8 .
^See M a l i n v a u d ,  og .  c i  t . , pp .  77,  4 2 0 - 6 4 8 ;  J o h n s t o n ,  op .  c i t . ; 
Ch. 7 . ;  Huang,  op.  c i t . ,  pp .  1 3 5 -1 4 6 .
144
t h e  e s t i m a t e s  o f  t h e  r e g r e s s i o n  c o e f f i c i e n t s  a r e  r a t h e r  h i g h l y  un­
c e r t a i n .  T h i s  u n c e r t a i n t y  i s  e x p r e s s e d  as l a r g e  e s t i m a t e d  s t a n d a r d
g
d e v i a t i o n s  o f  t h e  r e g r e s s i o n  c o e f f i c i e n t s .  T h e re  a r e  two i m p o r t a n t
s o u r c e s  o f  m u l t i c o l l i n e a r i t v  i n  eco n o m ic  t im e  s e r i e s .  F i r s t ,  n a t i o n a l
a c c o u n t s  d a t a  u s u a l l y  d i s p l a y  t r e n d s  o v e r  t i m e ,  and  t h e s e  t r e n d s  may
be s i m i l a r .  I n s o f a r  as t h e  e x o g en o u s  v a r i a b l e s  a r e  s u b j e c t  t o  s i m i l a r
t r e n d s ,  t h i s  w ould  p r o d u c e  some c o r r e l a t i o n  among them. S e c o n d ,  t h e r e
may be  c a u s a l  r e l a t i o n s h i p s  among t h e  " i n d e p e n d e n t "  v a r i a b l e s  which
a r e  n o t  c o n s i d e r e d  in  t h e  r e g r e s s i o n  m o d e l .  A u t o c o r r e l a t i o n  o f  t h e
e r r o r s  i s  s e r i a l  c o r r e l a t i o n  b e tw ee n  t h e  c u r r e n t  y e a r ' s  e r r o r  te rm
and e r r o r  te rras  f o r  p r e v i o u s  y e a r s .  Such e r r o r s  m ig h t  r e s u l t  from
th e  o m i s s i o n  o f  an e x o g en o u s  v a r i a b l e  which  does a f f e c t  t h e  endo g en o u s
v a r i a b l e .  The e f f e c t  of  t h e  o m i t t e d  e x o g en o u s  v a r i a b l e  w ou ld  be a
component o f  t h e  e r r o r  t e r m .  The e f f e c t  m ig h t  p e r s i s t  o v e r  s e v e r a l  
9
y e a r s .  A s p e c i a l  c a s e  o f  t h e  e x c l u d e d  v a r i a b l e  w ou ld  be  t h e  l a g g e d  
v a l u e  o f  t h e  end o g en o u s  v a r i a b l e  i t s e l f ,  w here  l a g s  e n t e r  t h e  t r u e  
r e l a t i o n s h i p .
M u l t i c o l l i n e a r i t y  c a n n o t  be  r e m e d i e d ,  b u t  i n  t h i s  s t u d y  i t  
p r o v e s  t o  be o f  l i t t l e  c o n c e r n ,  as  t h e  r e s u l t s  o b t a i n e d  a r e  p r e c i s e  
enough t o  g i v e  r i s e  t o  some p o s i t i v e  c o n c l u s i o n s .
I t  i s  p o s s i b l e  t o  a d j u s t  t im e  s e r i e s  d a t a  t o  e l i m i n a t e  th e  
a u t o c o r r e l a t i o n  in  t h e  e r r o r s ,  i n  c a s e  t h e  e r r o r s  f o l l o w  a s i m p l e
Q
See M a l i n v a u d ,  o £ .  c i  t . , pp .  1 8 7 -1 9 2 .
9
S e e  M a l i n v a u d ,  og .  c i t . ,  p .  4 2 0 .
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a u t o r e g r e s s i v e  scheme.  ^  The h y p o t h e s i s  t h a t  t h e r e  I s  no a u t o c o r r e l a ­
t i o n  in  t h e  e r r o r s  can be  t e s t e d  by  t h e  use  o f  t h e  D u rb in - W a tso n
s t a t i s t i c  computed  on t h e  r e s i d u a l s  o f  t h e  l e a s t  a ^ u a i e s  r e g r e s s i o n . ^
12T h e n ,  f o l l o w i n g  T h e i l  and N a g a r ,  i n  c a s e  t h e  t r u e  r e l a t i o n  i s
u - V pV l  - A + Bixn  + ••• + V n t  + ut - pA - pBlXlt-l
• ••• _pBnXnt-l ' p u t - l  
-  ( l - r ) A  + B1 (Xl t  -  pXx + . . .  +
V Xlt -pXnt-l) + Put-1 -put-l + ‘ t
T h u s ,  a l i n e a r  r e g r e s s i o n  run  on Yfc -  oY * • • • »
X -pX , s h o u l d  g i v e  a c o r r e c t  e s t i m a t e  of  t h e  B, , . . .  B andn t  n t - 1  "  1 * n
p e r m i t  e s t i m a t i o n  o f  A. F u r t h e r ,  t h e  e r r o r s  i n  t h e  a d j u s t e d  s e r i e s  
s h o u l d  be s e r i a l l y  i n d e p e n d e n t , a s  t h e  * a r e  by a s s u m p t i o n .  Once 
t h e  r e g r e s s i o n  h a s  b e e n  run on th e  a d j u s t e d  d a t a ,  t h e  r e s i d u a l s  o f  
t h a t  r e g r e s s i o n  can a g a i n  be  t e s t e d  f o r  s e r i a l  c o r r e l a t i o n  by th e  
D u rb in  and Watson  s t a t i s t i c .  I f  s i g n i f i c a n t  s e r i a l  c o r r e l a t i o n  i s  
i n d i c a t e d ,  t h e n  th e  a s s u m p t i o n  o f  the  s im p le  a u t o r e g r e s s i v e  scheme 
14. was e v i d e n t l y  i n  e r r o r .  A f u r t h e r  a d j u s t m e n t  can be t r i e d  on 
t h e  h y p o t h e s i s  o f  a t w o - t e r m  e r r o r  p r o c e s s ,  o r  an a l t o g e t h e r
See  J o h n s t o n ,  0£ .  c i  t . , p .  194. H. T h e i l  and H. L.
N a g a r ,  " T e s t i n g  th e  In d e p e n d e n c e  o f  R e g r e s s i o n  D i s t u r b a n c e s , "  
J o u r n a l  o f  t h e  A mer ican  S t a t i s t i c a l  A s s o c i a t i o n , LVI (Dec. 1961) , 
p p .  7 9 3 -8 0 6 .
^ J . J o h n s t o n ,  c i t . , p .  192.
12 Op. c i t . ; a l s o  Henshaw, " T e s t i n g  S i n g l e - E q u a t i o n  L e a s t -  
S q u a r e s  R e g r e s s i o n  Models  f o r  t h e  A u t o c o r r e l a t e d  D i s t u r b a n c e s , "  
E c o n o m e t r i c a ,  XXXIV, 3 ( J u l y ,  1 9 6 6 ) ,  pp .  6 4 6 - 6 6 0 .  See p .  655 .
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13d i f f e r e n t  e r r o r  p r o c e s s  may be  a ssum ed .
I l l
Economic  d a t a  d e r i v e d  from n a t i o n a l  s t a t i s t i c a l  o f f i c e s ,  such
as  t h o s e  u s e d  h e r e ,  a r e  w i t h o u t  q u e s t i o n  s u b j e c t  t o  e r r o r s  from a
14number o f  s o u r c e s .  E r r o r s  i n  t h e  d a t a  may be o f  e i t h e r  o f  two 
k i n d s :  s y s t e m a t i c  o r  random.  S y s t e m a t i c  e r r o r s  w ou ld  be p e r s i s t e n t
o v e r  l o n g  p e r i o d s  o f  t i m e ,  p e r h a p s  t h r o u g h  t h e  e n t i r e  p e r i o d  o f  the  
d a t a  s e r i e s .  I n  t h e  l a t t e r  c a s e  th e y  w i l l  be  u n d e t e c t i b l e ; i f  they  
do n o t  p e r s i s t  t h r o u g h  t h e  e n t i r e  p e r i o d ,  h o w e v e r ,  they  w i l l  i n t r o d u c e  
some a u t o c o r r e l a t i o n  o f  t h e  e r r o r s .  In  any c a s e  t h e r e  i s  n o t h i n g  t o  
be done a b o u t  them. The m e a s u r e d  d a t a  o f  g r o s s  d o m e s t i c  f i x e d  
c a p i t a l  f o r m a t i o n ,  g r o s s  d o m e s t i c  p r o d u c t ,  and i m p o r t s  o f  goods  and 
s e r v i c e s  a r e  f a i r  p r o x i e s  f o r  t h e  c a t e g o r i e s  on w h ich  th e  t h e o r y  i s  
b a s e d ,  a t  b e s t .  In  some c a s e s ^  s t i l l  r o u g h e r  p r o x i e s  have  in  f a c t  
b e e n  u s e d ,  w i t h  a d e q u a t e  r e s u l t s .
Random e r r o r s  i n  t h e  d a t a  on t h e  i n d e p e n d e n t  v a r i a b l e s  a r e  
c o n t r a r y  t o  t h e  a s s u m p t i o n s  o f  t h e  l e a s t - s q u a r e s  m e th o d ,  which  was 
i n  f a c t  u s e d . ^  They i n t r o d u c e  a b i a s  to w a rd  z e r o  i n  t h e  c o r r e l a t i o n
13 F o r  e x a m p l e ,  where  t h e r e  i s  r e a s o n  t o  s u p p o s e  t h e  d a t a  a r e  
n o n c o m p a r a b le  o v e r  t h e  e n t i r e  t im e  s e r i e s ,  a dummy v a r i a b l e  m ig h t  be  
i n s e r t e d  which  i s  z e r o  f o r  one s e r i e s  and  one f o r  t h e  o t h e r .  T h i s  
was t r i e d  i n  some c a s e s  b u t  w i t h o u t  u s e f u l  r e s u l t .
14 See 0 .  Morgens  t e r n ,  On t h e  A ccu racy  o f  Economic I n f o r m a t i o n , 
2nd Ed. ( P r i n c e t o n ,  N. J .  : P r i n c e t o n  U n i v e r s i t y  P r e s s ,  1 9 5 3 ) .
Ch. I I ,  V I ,  IX, X, XIV.
"^See  th e  n o t e s  t o  T a b l e  One, C h a p t e r  Seven b e lo w .
^ S e e  M a l i n v a u d ,  oj>. c i t . , p .  75 .
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c o e f f i c i e n t s  and i n  t h e  s i m p l e  r e g r e s s i o n  c o e f f i c i e n t s , ^  U n f o r t u n ­
a t e l y ,  random e r r o r s  i n  t h e  d a t a  do n o t  i n  e v e r y  c a s e  b i a s  th e  p a r t i a l
r e g r e s s i o n  c o e f f i c i e n t s  i n  m u l t i p l e  r e g r e s s i o n  a n a l y s i s  tow ard  
18z e r o ,  s i n c e  i f  t h e y  d i d ,  t h e y  c o u l d  b e  i g n o r e d  f o r  t h e  p u r p o s e s  
o f  t h i s  s t u d y .  The r e a s o n  i s  t h a t  t h e  h y p o t h e s e s  u n d e r  t e s t  can be 
d i s c o n f i r m e d  o n ly  by e s t i m a t e s  w h ich  a r e  s i g n i f i c a n t l y  d i f f e r e n t  from 
z e r o  i n  any c a s e ,  and s u ch  r e s u l t s  w ere  o f t e n  o b t a i n e d .  The c o n c l u ­
s i o n s  on t h e  v a l i d i t y  o f  t h e  m ode ls  w ould  n o t  be  a f f e c t e d  by any 
u n d e r e s t i m a t e s .  In f a c t ,  h o w e v e r ,  t h e r e  i s  no a l t e r n a t i v e  to  
i g n o r i n g  t h e  e r r o r s  i n  t h e  d a t a .  C o m p u t a t i o n a l  m e thods  e x i s t  f o r  use
w i t h  d a t a  s u b j e c t  t o  e r r o r s  b u t  t h e y  r e q u i r e  a know ledge  o f  t h e
19d i s t r i b u t i o n  o f  t h e  e r r o r s .  No su ch  know ledge  was a v a i l a b l e  f o r
use  i n  t h i s  s t u d y .  P r o b a b l y  e r r o r s  in  t h e  d a t a  w i l l  g e n e r a l l y  b i a s
th e  e s t i m a t e s  o f  r e g r e s s i o n  c o e f f i c i e n t s  to w a rd  z e r o  ( s i n c e  t h e
v a l u e s  o f  t h e  d e p e n d e n t  v a r i a b l e  w hich  a r e  above  t h e  mean, as
m e a s u r e d ,  w i l l  t e n d  t o  be o v e r e s t i m a t e d ,  w h i l e  t h o s e  be low  t h e  mean,
20as m e a s u r e d ,  w i l l  t e n d  t o  be  u n d e r e s t i m a t e d ) .  Thus i t  seems 
u n l i k e l y  t h a t  e r r o r s  i n  t h e  d a t a  w i l l  p r o d u c e  s p u r i o u s l y  s i g n i f i c a n t  
e s t i m a t e s .
I t  i s  t h e  p o s s i b i l i t y  o f  b i a s ,  i n  p a r t i c u l a r  downward b i a s ,
^ S e e  M a l i n v a u d ,  oq. c i t . , p p .  3 3 2 -3 3 4 .
18 See K. Fox, I n t e r m e d i a t e  Economic  S t a t i s t i c s  (New York :  
W i l e y ,  1 9 6 8 ) ,  p .  249 f o r  a n u m e r i c a l  e x am p le .
19 R e f e r e n c e  i s  t o  t h e  w e i g h t e d  r e g r e s s i o n  m o d e l .  See 
M a l i n v a u d ,  p p .  335 -347 .
20 See D. H u a n g ,  o £ .  c i t . , p p .  1 6 0 - 1 6 1 .
i n  t h e  r e g r e s s i o n  c o e f f i c i e n t s  t h a t  r e n d e r s  t h e  m a g n i t u d e  o f  — ind
e q u a t i o n  5 .  and i n  e q u a t i o n  6 . u n s u i t a b l e  as c r i t e r i a  f o r  th e  
r e j e c t i o n  o f  t h e  L i n d e r - C h e n e r y  h y p o t h e s i s .  In  t h e  e s t i m a t e  o f  
Model 1 . ,  f o r  e x a m p l e ,  an e s t i m a t e  o f  w h ich  i s  s i g n i f i c a n t l y  l e s  
t h a n  one w ould  be  r e a s o n  f o r  r e j e c t i n g  t h e  L inde  r - C h e n e r y  h y p o t h e s i  
i f  t h e  e r r o r s  i n  t h e  d a t a  were  n e g l i g i b l e .  Now, s u p p o s e  t h a t  
w e re  a l s o  s i g n i f i c a n t l y  g r e a t e r  t h a n  z e r o ,  t o  t h e  same l e v e l  o f  
c o n f i d e n c e .  T h i s  w ou ld  he r e a s o n  f o r  r e j e c t i n g  b o t h  t h e  n u l l  
h y p o t h e s i s  o f  no r e l a t i o n s h i p  and t h e  " s t a n d a r d  h y p o t h e s i s . "  
C e r t a i n l y  some o t h e r  h y p o t h e s i s ,  n o t  c o n s i d e r e d  h e r e ,  m ig h t  a c c o u n t  
f o r  such  a v a l u e  o f  b u t ,  a l l o w i n g  f o r  t h e  l i k e l i h o o d  of  e r r o r s
in  th e  d a t a ,  downward b i a s  m us t  a l s o  be c o n s i d e r e d  p o s s i b l e .  Thus 
t h e  s t u d y  r e p o r t e d  i n  t h e  n e x t  c h a p t e r  w i l l  c o n c e n t r a t e  on t h e  
s i g n s ,  n o t  t h e  m a g n i t u d e s , o f  t h e  r e g r e s s i o n  c o e f f i c i e n t s  as  c r i t e r i  
f o r  t h e  r e j e c t i o n  o f  h y p o t h e s e s .
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In  summary, t h e  e s t i m a t e s  o f  th e  c h a p t e r s  w h ich  f o l l o w  were  
c a l c u l a t e d  by t h e  method o f  l e a s t  s q u a r e s  on t im e  s e r i e s  d a t a .
L ik e  many t im e  s e r i e s ,  i t  i s  u n l i k e l y  t h a t  they  f u l f i l l  c o m p l e t e l y  
t h e  a s s u m p t i o n s  on w h ich  t h e  l e a s t  s q u a r e s  method i s  b a s e d .
However,  f o r  a  v a r i e t y  o f  r e a s o n s  a l r e a d y  c o n s i d e r e d ,  t h e  r e s u l t s  
seem a d e q u a t e  t o  t h e  p u r p o s e s  o f  t h i s  p a p e r .
CHAPTER 7
THE EMPIRICAL STUDY
Tl ii s  c h a p t e r  r e p o r t s  t h e  l i n e a r  r e g r e s s i o n s  run on d a t a  f o r  
e l e v e n  L a t i n  A m er ican  c o u n t r i e s  and P u e r t o  R i c o .  The f i r s t  s e c t i o n  
i s  c o n c e r n e d  w i t h  t h e  e s t i m a t e s  t h e m s e l v e s ,  w h i l e  t h e  s e c o n d  s e c t i o n  
I s  c o n c e r n e d  w i t h  some o f  t h e  p ro b le m s  o f  e s t i m a t i o n  e n c o u n t e r e d ,  
and t h e  t h i r d  adds  some i n t e r p r e t i v e  comments w i t h  r e s p e c t  t o  
i n d i v i d u a l  c o u n t r i e s .  The l a s t  s e c t i o n  o f  t h i s  c h a p t e r  I s  a summary. 
The a p p e n d i c e s  w h ich  f o l l o w  p r e s e n t  t h e  d a t a  u s e d  i n  t h e  r e g r e s s i o n s ,  
and  t h e  s i m p l e  c o r r e l a t i o n  c o e f f i c i e n t s ,  i n  t a b u l a r  form.
I
The d a t a  u sed  i n  t h e  r e g r e s s i o n s  r e p r e s e n t e d  i n v e s t m e n t ,  
i m p o r t s ,  and  g r o s s  d o m e s t i c  p r o d u c t  i n  eac h  o f  t h e  c o u n t r i e s  shown 
in  T a b le  One. The s o u r c e  from w hich  th e  d a t a  w ere  d raw n ,  t h e  u n i t s  
o f  m e a s u r e m e n t ,  and t h e  y e a r s  f o r  w h ic h  d a t a  were  a v a i l a b l e  f o r  t h i s  
s t u d y  a r e  a l s o  shown. With  one  e x c e p t i o n ,  a l l  d a t a  were  e x p r e s s e d  i n  
t e rm s  o f  c o n s t a n t  p r i c e s  f o r  t h e  y e a r  shown i n  t h e  t a b l e .  The 
e x c e p t i o n  i s  V e n e z u e l a .  In  t h e  c a s e  o f  V e n e z u e l a ,  no s e r i e s  o f  
d a t a  on i m p o r t s ,  i n  t e r m s  o f  c o n s t a n t  p r i c e s ,  was a v a i l a b l e  w h ic h  i s  
l o n g  enough  f o r  t h e  p u r p o s e s  o f  t h i s  s t u d y .  However ,  V e n e z u e l a  i s  
o f  p a r t i c u l a r  i n t e r e s t  f rom  t h e  p o i n t  o f  v iew  o f  t h e  tw o -g a p  t h e o r y ,  
s i n c e  i t  i s  an e x p o r t e r  o f  o i l .  E v i d e n c e  o f  a t r a d e  gap i n  a
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c o u n t r y  p o s s e s s e d  o f  su ch  a dynamic  e x p o r t  s e c t o r  as  p e t r o l e u m  w ould  
be  o f  p a r t i c u l a r  i n t e r e s t .  T h u s ,  r e g r e s s i o n s  w e re  e s t i m a t e d  f o r  
V e n e z u e l a  b a s e d  upon c o n s t a n t - p r l c e  d a t a  f o r  g r o s s  d o m e s t i c  p r o d u c t
TABLE 1
SOURCES AND UNITS OF MEASUREMENT FOR THE DATA
a t  p r i c e s
c o u n t r y  s o u r c e  u n i t s  of  m e asu re m e n t  o f  f o r  y e a r s
A r g e n t i n a OECD b i l l i o n s o f p e s o s 1960 1950-66
B r a z i l OECD b i l l i o n s o f c r u z i e r o s l 1953 1947-66
C h i l e GWI,
OECD
m i l l i o n s o f e s c u d o s ^ 1960 1950-67
Co1omb i  a OECD mi 11 i o n s o f p e s o s 1958 1950-65
E c u a d o r UNYB m i l l i o n s o f s u c r e s 1960 1950-6 7
G u a tem a la GWI , 
UNYB
m i l l i o n s o f q u e t z a l e s 1958 1950-65
Honduras GWI, 
UNYB
m i l l i o n s o f le rapi r a s 1958 1948 ,
1 9 5 0 - 6 7 3




P a ra g u a y UNYB m i l l i o n s o f . ** g u a r a n i e s 1962 1 9 5 0 ,1 9 5 3 ,
1 9 5 5 - 6 7 3
P e r u OECD m i l l i o n s o f
ij
s o l e s 1950-67 1963
P u e r t o  R ico UNYB m i l l i o n s of d o l l a r s 1951-67 196  3 
195 7V e n e z u e l a OECD m i l l i o n s o f b o l i v a r e s 1950-66
Legend :  OECD d e n o t e s  N a t i o n a l  A cco u n ts  of  L ess  D e v e lo p e d  C o u n t r i e s ,
1950- 6 6 ,  D evelopm ent  C e n t e r ,  O r g a n i z a t i o n  f o r  Economic C o o p e r a t i o n  
and D evelopm ent  ( P a r i s ,  1 9 6 8 ) ;  GWI d e n o t e s  Growth o f  World  I n d u s t r y , 
1 9 3 8 - 6 1 ,  U n i t e d  N a t i o n s  (New Y o r k ,  1 9 6 3 ) .  UNYB d e n o t e s  v a r i o u s  i s s u e s  
o f  t h e  U n i t e d  N a t i o n s  Y ea rb o o k s  o f  N a t i o n a l  A cco u n ts  S t a t i s t i c s  (New 
Y o r k ) .
"4)ata  f o r  i m p o r t s  i n c l u d e  n e t  f a c t o r  income t o  a b r o a d .
^ D a ta  f o r  1961-67 n o t  n e c e s s a r i l y  c o m p a r a b le  t o  e a r l i e r  d a t a .
3As t h e  t im e  s e r i e s  i s  d i s j o i n t ,  t h e  n o n c o n t i g u o u s  o b s e r v a t i o n s  
h a d  t o  b e  d r o p p e d  when a d j u s t m e n t s  w ere  made f o r  t h e  a p p a r e n t  a u t o ­
c o r r e l a t i o n  o f  t h e  e r r o r s .  As i n  a l l  o t h e r  c a s e s ,  t im e  i s  m e a s u re d  
i n  y e a r s  e l a p s e d  from 1950.
^ I n v e s t m e n t  i n c l u d e s  change  in  s t o c k s .
^ D a ta  f o r  i m p o r t s  i n c l u d e  g r o s s  income t o  a b r o a d .  P r o d u c t  
d a t a  a r e  g r o s s  n a t i o n a l  p r o d u c t .
^ I m p o r t  d a t a  a r e  i n  c u r r e n t  p r i c e s .  D a ta  f o r  1950-59  and 
1960-66 a r e  n o t  n e c e s s a r i l y  c o m p a r a b le .
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and I n v e s t m e n t  t o g e t h e r  w i t h  c u r r e n t - p r i c e  d a t a  on i m p o r t s ,  i n  h o p e s  
o f  c a p t u r i n g  some h i n t  o f  a  r e l a t i o n s h i p .
The r e g r e s s i o n s  o f  p r i m a r y  i n t e r e s t  a r e  t h o s e  f o r  model 1 .  The 
e s t i m a t e d  r e g r e s s i o n  c o e f f i c i e n t s ,  s t a n d a r d  e r r o r s  o f  t h e  r e g r e s s i o n  
c o e f f i c i e n t s ,  c o e f f i c i e n t s  o f  d e t e r m i n a t i o n ,  s t a n d a r d  e r r o r s  o f  t h e  
e s t i m a t e ,  and D u rb in - W a ts o n  s t a t i s t i c s  a r e  p i v e n  i n  T a b le  Two. The 
s i g n i f i c a n c e  l e v e l s  o f  t h e  r e g r e s s i o n  c o e f f i c i e n t s  and  s t a n d a r d  e r r o r s  
o f  e s t i m a t e s ,  and  o f  t h e  D u rb in - W a ts o n  s t a t i s t i c ,  a r e  g iv e n  i n  t h e  
f o o t n o t e s  t o  t h e  t a b l e .  N o t i c e  t h a t  t h e  s t a n d a r d  e r r o r s  a r e  i n d e f i n ­
i t e l y  u n d e r e s t i m a t e d ,  and t h e  s i g n i f i c a n c e  l e v e l s  o v e r e s t i m a t e d ,  
e x c e p t  f o r  t h e  D u r b in - W a ts o n  s t a t i s t i c ,  i n  t h e  c a s e  o f  V e n e z u e l a .
T h i s  f o l l o w s  from t h e  p r e s e n c e  o f  a u t o c o r r e l a t e d  e r r o r s ,  a s  i n d i c a t e d  
by t h e  s i g n i f i c a n c e  o f  the  D u rb in - W a tso n  s t a t i s t i c ,  i n  t h i s  c a s e . ^  
Model 1 .  assum es
1 = A + B1t  + B2M + B3GDP + f
w here  I  i s  i n v e s t m e n t ,  t  i s  t im e  m e a s u r e d  i n  y e a r s  e l a p s e d  from 1 9 50 ,
M i s  i m p o r t s ,  GDP i s  g r o s s  d o m e s t i c  p r o d u c t ,  and  t i s  an e r r o r  t e rm .  
The L i n d e r - C h e n e r y  h y p o t h e s i s  l e a d s  one  t o  e x p e c t  t h a t
1) b 2 > 0
2) B3 < 0;
i n  a d d i t i o n  t h e r e  i s  some r e a s o n  t o  e x p e c t  t h a t  y 1 ; h o w e v e r ,  d i s -
2c u s s i o n  o f  t h i s  p o i n t  i s  d e f e r r e d  t o  t h e  n e x t  s e c t i o n .
The " s t a n d a r d "  h y p o t h e s i s  l e a d s  one  t o  e x p e c t  t h e  f o l l o w i n g :
^See  J .  J o h n s t o n ,  E c o n o m e t r i c  Methods  (New Y o rk :  M cG ra w -H i l l ,
1 9 6 3 ) ,  p p .  1 9 2 -1 9 5 .
2
The p o i n t  i s  d e f e r r e d  b e c a u s e  i t  r e l a t e s  t o  t h e  p r o b l e m  o f  
e r r o r s  i n  t h e  d a t a .
TABLE 2
MODEL 1 ESTIMATES
A B1 B2 B3 R2
S t a n d a r d  
e r r o r  o f  t h e  
e s t i m a t e
D
A r g e n t i n a 3. 84213 3.15324
(3 .84527)
1.33999**
(0 .3 6 7 7 6 )
0 .00016
(0 .1 5 2 9 9 )
0 .8759** 15.49592 2 .047983
E r a z i l + 84.333416 -3 .7 3 8 6 5
(2 .44619)
1.22143**
(0 .2 8 7 1 0 ) *
0 .25828*
(0 .11857)
0 .8366* 6 .47574 1 .9 9453
C h i le 191 .01788 0 .9 6213
(5 .13918)
- 0 .0 4 8 5 5
(0 .08528)
0 .06123*
(0 .0 2 7 9 8
0 .8446* 25.53615 2 .4935




- 0 .0 4 6 5 5
(0 .14963)
0 .9259** 226.97392 2 .07667
Ecuador 1769.367 126.96484** 
(39 .  33737)
0 .64957**
(0 .15025)
- 0 .2 0 2 3 6 * *
(0 .05846)
0 .9648** 88.47316 2 .01786




- 0 .1 7 1 4 5 *
(0 .08260)
0 .8733** 13.90569 1 .98773
TABLE 2 —  C o n t i n u e d
A B2 B3 R2
S t a n d a r d  
e r r o r  o f  t h e  
e s t i m a t e
D




-0 .0 3 2 2 0
(0 .07873)
0 .9459** 6.02411 1.78885





(0 .1 5 3 3 1 )
0 .9 706** 29.30444 2 .67999




0 .022  30 
(0 .13714)
0 .8415* 737 .98853 2 .20627
P eru 7676. 34394 -7 1 .1 8 3 5 9
(256 .81641)
1.19 353** 
(0 .1 9 6 5 6 )
- 0 .1 8 0 1 7
(0 .11502)
0 .9 382** 944 .96973 2 .1029
P u e r t o  Rico -1 6 3 .6 1 5 2 7 - 1 4 .1 8 7 7 4 *
(4 .90170)




0 .9934** 19 .92534 2 .6041
Venezuela'*"1' 5801.65637 243 .33594
(539 .40698)
0 .946  32** 
(0 .3 1 3 0 9 )
-0 .3 2 7 8 4
(0 .44301)
0 .6784* 558 .14551 0 .8 4 5 1 *
♦ S i g n i f i c a n t  a t  . 0 5 .
* * S i g n i f i c a n t  a t  .01 .
+ A d ju s ted  to  e l i m i n a t e  s e r i a l  c o r r e l a t i o n  o f  th e  r e s i d u a l s .
-H-In t h e  case  o f  V e n e z u e l a ,  the  e r r o r s  a r e  e v i d e n t l y  a u t o c o r r e l a t e d , a n d  th u s  t h e  s t a n d a r d  e r r o r s  a r e  
u n d e r e s t i m a t e d  and th e  s i g n i f i c a n c e  l e v e l s  o v e r e s t i m a t e d  t o  an u n c e r t a i n  d e g r e e .
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3) B2 -  0 .
4) B3 > 0.
Thus I t  w ou ld  a p p e a r  t h a t  t h e  " s t a n d a r d "  h y p o t h e s i s  i s  r e j e c t e d  a t  
a g i v e n  l e v e l  o f  c o n f i d e n c e  i f  B2 > 0 , < 0 » o r  < 0 s i g n i f i c a n t l y
a t  t h a t  l e v e l  o f  c o n f i d e n c e .  S i n c e  < 0 a t  a 5% c o n f i d e n c e  l e v e l
o r  b e t t e r  i n  two c a s e s  o n l y ,  and i n  b o t h  o f  t h o s e  c a s e s  a l s o ,  B^  ^ 0 
a t  a 1Z  c o n f i d e n c e  l e v e l ,  no more w i l l  be  s a i d  a b o u t  t h e  c a s e s  i n  
which  B^ i s  s i g n i f i c a n t l y  n e g a t i v e .  S i m i l a r l y ,  t h e  L i n d e r - C h e n e r y  
h y p o t h e s i s  would  seem to  be  r e j e c t e d  a t  a g i v e n  l e v e l  o f  c o n f i d e n c e  
w h e n ev e r  e i t h e r  < 0 o r  B^ > 0 s i g n i f i c a n t l y  a t  t h a t  c o n f i d e n c e  
l e v e l .  S i n c e  t h e r e  i s  no  c a s e  i n  which  B^ < 0 a t  th e  5% c o n f i d e n c e
l e v e l ,  t h i s  h y p o t h e s i s  w i l l  be i g n o r e d  h e n c e f o r t h .  We now h a v e ,
5) H y p o t h e s i s  _1 0 ,
6 ) H y p o t h e s i s  H^ : 0 ,  
t o g e t h e r  w i t h  t h e  n u l l  h y p o t h e s i s ,
7) H y p o t h e s i s  H^: B^ = B^ = B^ = 0 .
N o t i c e  t h a t  i t  i s  p o s s i b l e  t o  r e j e c t  a l l  t h r e e  h y p o t h e s e s  s i m u l ­
t a n e o u s l y .  I n d e e d ,  i n  t h e  c a s e  o f  B r a z i l ,  a l l  a r e  r e j e c t e d  a t  t h e  5%
c o n f i d e n c e  l e v e l ,  s i n c e  B2 > 0 , B^ > 0 , and t h e  F t e s t  on t h e
2
r e g r e s s i o n  f o r  B r a z i l  i n d i c a t e s  t h a t  t h e  R o f  0 .8 3 6 6  i s  s i g n i f i c a n t
a t  t h e  5% l e v e l  o f  c o n f i d e n c e .  The F t e s t  i s  a t e s t  o f  h y p o t h e s i s
2
11 , which  i s  r e j e c t e d  a t  a g iv e n  c o n f i d e n c e  l e v e l  when R i s  o
3s i g n i f i c a n t  a t  t h a t  l e v e l .
F o r  p r e s e n t  p u r p o s e s ,  t h e n ,  t h e  s t a n d a r d  h y p o t h e s i s  i s  t o  be
3
See K. Kane ,  Economic  S t a t i s t i c s  and E c o n o m e t r i e s  (New York : 
H a r p e r  & Row, 1 9 6 8 ) ,  p.  269,
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I d e n t i f i e d  w i t h  h y p o t h e s i s  H^, and t h e  L i n d e r - C h e n e r y  h y p o t h e s i s  
w i t h  h y p o t h e s i s  * i n  t h e  s e n s e  t h a t  w h e n e v e r  i s  r e j e c t e d  t h e  
s t a n d a r d  h y p o t h e s i s  i s  d i s p r o v e n ,  and w h e n e v e r  Hj i s  r e j e c t e d ,  t h e  
L i n d e r - C h e n e r y  h y p o t h e s i s  i s  d i s p r o v e n .  V e n e z u e l a  i s  e x c l u d e d  from 
t h e  t e s t i n g  f o r  t h e  r e a s o n s  m e n t io n e d  above .
4
I t  i s  new p o s s i b l e  t o  s t a t e  t h e  r e s u l t s  r a t h e r  c o n c i s e l y .
In  t h e  e l e v e n  c a s e s  t e s t e d ,  a t  t h e  5% c o n f i d e n c e  l e v e l ,  t h e  n u l l -  
h y p o t h e s i s  was r e j e c t e d  i n  e v e r y  c a s e .  At th e  5% l e v e l  a l s o ,  t h e  
" s t a n d a r d "  h y p o t h e s i s  was r e j e c t e d  i n  e v e r y  c a s e  e x c e p t  t h o s e  o f  
C h i l e  and  N i c a r a g u a ,  w h i l e  t h e  L in d e  r - C h e n e r y  h y p o t h e s i s  was r e j e c t e d  
i n  t h e  c a s e s  o f  B r a z i l  and C h i l e .  Only  t h e  n u l 1 - h y p o t h e s i s  was 
r e j e c t e d  in  t h e  c a s e  o f  N i c a r a g u a ,  w h i l e  i n  t h e  c a s e  o f  N i c a r a g u a ,  
was s i g n i f i c a n t l y  p o s i t i v e  a t  t h e  5% c o n f i d e n c e  l e v e l .  T h u s ,  a t  
t h e  5% l e v e l  o f  c o n f i d e n c e ,  th e  r e s u l t s  a r e  c o n s i s t e n t  w i t h  t h e  
L i n d e r - C h e n e r y  h y p o t h e s i s  and i n c o n s i s t e n t  w i t h  t h e  s t a n d a r d  
h y p o t h e s i s  in  th e  f o l l o w i n g  c a s e s :  A r g e n t i n a ,  C o lo m b ia ,  K cu ad o r ,
G u a te m a la ,  H o n d u r a s ,  P a r a g u a y ,  P e r u ,  and  P u e r t o  R ic o .  The r e s u l t s  
a r e  i n c o n s i s t e n t  w i t h  th e  L i n d e r - C h e n e r y  h y p o t h e s i s  and c o n s i s t e n t  
w i t h  t h e  s t a n d a r d  h y p o t h e s i s  i n  the  c a s e  o f  C h i l e ,  a r e  i n c o n s i s t e n t  
w i t h  b o t h  h y p o t h e s e s  i n  t h e  c a s e  o f  B r a z i l ,  and a r e  c o n s i s t e n t  w i t h  
b o t h  h y p o t h e s e s  i n  t h e  c a s e  of  N i c a r a g u a .
At t h e  1% c o n f i d e n c e  l e v e l ,  t h e  r e s u l t s  a r e  n a t u r a l l y  somewhat 
more e q u i v o c a l .  T h e re  i s  no  c a s e  i n  w h ich  can b e  r e j e c t e d  a t  th e
1% c o n f i d e n c e  l e v e l .  I t  r e m a in s  p o s s i b l e  t o  r e j e c t  i n  e v e r y  c a se
^T hese  r e s u l t s  a r e ,  h o w e v e r ,  q u a l i f i e d  b e c a u s e  o f  t h e  l i k e l i h o o d  
o f  e r r o r s  i n  t h e  d a t a .  See t h e  n e x t  s e c t i o n  on t h i s  p o i n t .
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b u t  C h i l e ,  N i c a r a g u a ,  and P u e r t o  R i c o .  The n u l l  h y p o t h e s i s  i s  
r e j e c t e d  i n  e v e r y  c a s e  b u t  B r a z i l ,  C h i l e ,  and P a r a g u a y .  The f o l l o w ­
in g  c a s e s  a r e  c o n s i s t e n t  a t  t h e  1% l e v e l  w i t h  t h e  L i n d e r - C h e n e r y  
h y p o t h e s i s  and i n c o n s i s t e n t  a t  t h a t  c o n f i d e n c e  l e v e l  w i t h  e i t h e r  the  
s t a n d a r d  o r  n u l 1 - h v p o t h e s i s : A r g e n t i n a ,  C o lo m b ia ,  E c u a d o r ,  G u a t e m a l a ,
H o n d u r a s ,  and P e r u .  The c a s e s  o f  B r a z i l  and P a r a g u a y  a re  i n c o n s i s t e n t  
w i t h  t h e  s t a n d a r d  h y p o t h e s i s ,  b u t  c o n s i s t e n t  w i t h  e i t h e r  t h e  L i n d e r -  
Chenery  h y p o t h e s i s  o r  t h e  n u l l - h y p o t h e s i s , a t  t h e  1% l e v e l .  The 
c a s e s  of  N i c a r a g u a  and P a ra g u a y  a re  i n c o n s i s t e n t  w i t h  t h e  n u l l  
h y p o t h e s i s ,  and no c o n c l u s i o n  can be drawn i n  t h e  c a s e  o f  C h i l e ,  a t  
t h e  1% l e v e l .
In  p l a i n e r  t e r m s ,  i t  would  seem t h a t  i m p o r t s  h a v e  e f f e c t i v e l y  
c o n s t r a i n e d  i n v e s t m e n t  d u r i n g  th e  p e r i o d  u n d e r  s t u d y  i n  s i x  o f  th e  
e l e v e n  c o u n t r i e s ,  namely  A r g e n t i n a ,  C o lo m b ia ,  E c u a d o r ,  G u a t e m a l a ,  
Honduras  and P e r u .  The e v i d e n c e  f o r  su ch  a c o n s t r a i n t  i s  l e s s  c l e a r ,  
b u t  f a v o r a b l e ,  i n  t h e  c a s e s  o f  P a ra g u a y  and P u e r t o  R i c o .  The 
e v i d e n c e  i s  s t i l l  more e q u i v o c a l  i n  t h e  c a s e  o f  B r a z i l ,  b u t  i t  w ould  
seem r a t h e r  more f a v o r a b l e  th a n  u n f a v o r a b l e ,  C h i l e  ha s  e v i d e n t l y  n o t  
b een  e f f e c t i v e l y  c o n s t r a i n e d  by l i m i t e d  c a p a c i t y  t o  i m p o r t  d u r i n g  
t h e  p e r i o d  u n d e r  s t u d y .  No c o n c l u s i o n  i s  p o s s i b l e  i n  t h e  c a s e  o f  
N i c a r a g u a .  I t  seems w o r th  r e c a l l i n g  a t  t h i s  p o i n t  t h a t  t h e  d a t a  on 
i m p o r t s  a r e  w ro n g ly  r e p o r t e d  ( f o r  t h e  p u r p o s e s  o f  t h i s  s t u d y )  i n  th e  
c a s e s  o f  B r a z i l  and  P e r u ,  w h i l e  t h o s e  f o r  i n v e s t m e n t  a r e  w ro n g ly  
r e p o r t e d  i n  t h e  c a s e  o f  P a r a g u a y .  Thus p o o r  r e s u l t s  m igh t  have  been  
e x p e c t e d  i n  t h e  c a s e  o f  B r a z i l  and P a r a g u a y ,
In a number o f  c a s e s ,  one o r  more o f  t h e  r e g r e s s i o n
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c o e f f i c i e n t s  i n  model one  i s  i n s i g n i f i c a n t l y  d i f f e r e n t  from z e r o  a t  
t h e  5% l e v e l  o f  c o n f i d e n c e ,  so  t h a t  one m ig h t  be i n t e r e s t e d  i n  t h e  
r e s u l t s  o f  a more r e s t r i c t i v e  s p e c i f i c a t i o n .  C o n s i d e r ,  f o r  e x a m p l e ,  
t h e  c a s e  o f  A r g e n t i n a .  I n  model 1 ,  n e i t h e r  n o r  B^ i s  s i g n i f i c a n t l y  
d i f f e r e n t  f rom  z e r o  a t  t h e  5% c o n f i d e n c e  l e v e l .  T h u s ,  a t  t h a t  c o n f i ­
dence  l e v e l ,  t h e s e  r e s u l t s  a r e  c o n s i s t e n t  w i t h  t h e  h y p o t h e s i s  t h a t
= 0 ,  and t h u s  I = A + B2M. Thus i t  may be  o f  i n t e r e s t  t o  com­
p a r e  an e s t i m a t e  b a s e d  on t h a t  a s s u m p t i o n  w i t h  th e  model 1 r e g r e s s i o n .
The e s t i m a t e  o f  t h e  model b a s e d  on t h e  a s s u m p t i o n  t h a t  B^ = = 0 ,
t h a t  i s ,  model 3 ,  i s  g i v e n  i n  T a b le  T h r e e ,  R e s p e c i f i c a t i o n s .  In  e a c h  
c a s e  where  t h e r e  i s  some r e a s o n  to  s u p p o s e  t h a t  a more r e s t r i c t i v e  
model m ig h t  be  a p p r o p r i a t e ,  a l o n g  t h e  l i n e  o f  r e a s o n i n g  g iv e n  a b o v e ,  
t h e  e s t i m a t e  f o r  t h e  a p p r o p r i a t e  model i s  e n t e r e d  in  T a b le  T h ree  f o r  
c o m p a r i s o n .  I t  was j u d g e d  a p p r o p r i a t e  t o  r e p o r t  model 2 (B^=0) i n  
t h e  c a s e s  o f  B r a z i l ,  G u a te m a la ,  N i c a r a g u a ,  P e r u  and V e n e z u e l a ;  t h o s e  
o f  model 3 i n  t h e  c a s e s  o f  A r g e n t i n a ,  C o lo m b ia ,  H o n d u r a s ,  and  
P a r a g u a y ,  and  t h a t  o f  model 4 i n  t h e  c a s e  o f  C h i l e .
The m o d e ls  w h ich  made g r o s s  d o m e s t i c  p r o d u c t  t h e  d e p e n d e n t  
v a r i a b l e s  gave  r i s e  t o  l e s s  s u c c e s s f u l  e s t i m a t i o n s ,  b o t h  i n  t h e  
s e n s e  t h a t  few o f  t h e  e s t i m a t e s  make i t  p o s s i b l e  t o  r e j e c t  any 
h y p o t h e s i s  w h a t e v e r ,  and  i n  o t h e r  s e n s e s  w h ic h  w i l l  be  e x p l o r e d  i n  
t h e  n e x t  s e c t i o n .  M u l t i c o l l i n e a r i t y  seems to  have  been  one  i m p o r t a n t  
r e a s o n  f o r  t h e  f a i l u r e  o f  t h e  model 5 and model 6 r e g r e s s i o n s . " *  The
■*The s i m p l e  c o r r e l a t i o n  c o e f f i c i e n t s  a r e  g iv e n  i n  T a b l e s  
T h i r t e e n  t h r o u g h  T w e n t y - f o u r  o f  t h e  A ppend ix  t o  t h i s  c h a p t e r .  I n  
m os t  c a s e s ,  t h e  p a r t i a l  c o r r e l a t i o n  c o e f f i c i e n t  o f  i m p o r t s  and i n v e s t ­
ment  i s  u s u a l l y  on t h e  o r d e r  o f  0 . 9  o r  h i g h e r ;  i n d e e d  t h i s  i s  wha t
th e  t r a d e  gap h y p o t h e s i s  l e a d s  us t o  e x p e c t .
TABLE 3
RESPECIFICATIONS
Model A b 2 b 3 R2 S t a n d a r d  e r r o r  o f  e s t i m a t e D
A r g e n t i n a 3 -3 0 .1 1 7 1 3 1.92018**
(0 .25872)
0 .7860 18.9469 1 .4885
B r a z i l 2 -9 .7 6 9 5 3 1 1.00900**  0 .07750**  
(0 .28428)  (U .01845)
0 .7378*
6.70189 1 .9 1 3 8
C h i le 4 195.17017 0 .05559**
(0 .00604)
0 .8410 24 .16264 2 .39  36
Colombia 3 - 4 3 8 .5 7 8 1 3 1.06557**
(0 .10845)
0 .8 7  34 274 .64453 1 .5085
Ecuador None
Guatemala 2 78. 75439 1 . 1 1 9 7 8 * * - 0 . 13891* 
(0 .23011)  (0 .05545)
0 .8702** 13 .52391 1 .94713
Honduras 3 14.85977 0.42411**
(0 .02481)
0 .9 4 5 0 * 5 .70752 1 .6574
N i c a r a g u a 2 46.65576 0 .4 8160*  0 .00446  
(0 .20211)  (0 .0 9 2 2 0 )
0 .9527** 35.25745 1. 72268
P araguay 3 -1 6 8 .1 6 4 0 6 0 .90530**
(0 .10921)
0 .8409* 680 .06616 1 .9886
Peru 2 8528.49609 1.20920** 0 .20677**  
(0 .18147)  (0 .06113)
0 .9378** 910 .93994 2.0991
P u e r t o  Rico None
Venezuela** 2 3626.87036 0 .83173**  0 .12899** 
( 0 .1 7 7 7 2 )  (0 .0 4 2 4 )
0 ,6 7 3 3 542.04272 0 .7566
♦ S i g n i f i c a n t  a t  . 0 5 .  ♦ ♦ S i g n i f i c a n t  a t  . 0 1 ,
^ A d ju s t e d  to  e l i m i n a t e  s e r i a l  c o r r e l a t i o n  o f  t h e  r e s i d u a l s .
4+ In  th e  case  of V e n e z u e l a ,  t h e  e r r o r s  a r e  e v i d e n t l y  a u t o c o r r e l a t e d ,  and th u s  th e  s t a n d a r d  e r r o r s  a r e  
u n d e r e s t i m a t e d  and t h e  s i g n i f i c a n c e  l e v e l s  o v e r e s t i m a t e d  t o  an u n c e r t a i n  d e g r e e .
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s t a n d a r d  e r r o r s  o f  t h e  e s t i m a t e s  t e n d  t o  b e  l a r g e  by c o m p a r i s o n  w i t h  
t h e  e s t i m a t e s  o f  B£ and B^,  and  t h i s  can i n  some c a s e s  r e s u l t  from 
m u l t i c o l l i n e a r i t y . * ’ I n d e e d ,  t o  t h e  e x t e n t  t h a t  i m p o r t s  i s  a  good 
p r e d i c t o r  o f  i n v e s t m e n t ,  m u l t i c o l l l n e a r i t y  i s  t o  be  e x p e c t e d .  None­
t h e l e s s ,  t h e  e s t i m a t e s  o f  model 5 h a v e  some i m p l i c a t i o n s  w h ic h  a r e  o f  
i m p o r t a n c e  h e r e ,  and t h u s  t h e y  a r e  p r e s e n t e d  f o r  c o m p a r i so n  i n  T a b le  
F o u r .
The r e s u l t s  o b t a i n e d  a r e  o f  i n t e r e s t  p r i m a r i l y  i n  t h e  c a s e s  o f  
N i c a r a g u a  and  V e n e z u e l a .  In  t h o s e  c a s e s ,  as  i n  t h e  c a s e  of  P u e r t o  
R i c o ,  e s t i m a t e s  b a s e d  on th e  raw d a t a  p r o v e d  f r e e  o f  s i g n i f i c a n t  
s e r i a l  c o r r e l a t i o n  i n  t h e  r e s i d u a l s ,  as  i n d i c a t e d  by t h e  D u r b in -  
Watson s t a t i s t i c  D, In  t h e  c a s e  o f  N i c a r a g u a ,  t h e  r e s u l t  o b t a i n e d  i s  
i n c o n s i s t e n t  w i t h  t h e  L i n d e r - C h e n e r y  h y p o t h e s i s  a t  t h e  5% c o n f i d e n c e  
l e v e l ,  a l t h o u g h  th e y  a r e  a l s o  i n c o n s i s t e n t  w i t h  t h e  " s t a n d a r d "  
h y p o t h e s i s .  In  th e  c a s e  of  V e n e z u e l a ,  t h e  d a t a  a r e  i n c o n s i s t e n t  w i t h  
t h e  n u l l  h y p o t h e s i s  and w i t h  th e  s t a n d a r d  h y p o t h e s i s ,  and  c o n s i s t e n t  
w i t h  t h e  L i n d e r - C h e n e r y  h y p o t h e s i s .
I I
T h i s  s e c t i o n  w i l l  be  c o n c e r n e d  w i t h  t h e  p r o b le m s  w h ich  were  
e n c o u n t e r e d  i n  t h e  e s t i m a t i o n  o f  t h e  m o d e l s ,  and  w i t h  t h e  q u a l i f i c a ­
t i o n s  w i t h  r e g a r d  t o  t h e  i n t e r p r e t a t i o n  o f  t h e  d a t a  w h ich  f o l l o w  from 
them.  The i m p l i c a t i o n s  o f  e r r o r s  o f  m e a s u re m e n t  w i l l  be c o n s i d e r e d  
f i r s t .  S e c o n d ,  c o n s i d e r a t i o n  w i l l  be  g i v e n  t o  t h e  p r o b a b i l i t y  o f  
a u t o c o r r e l a t i o n  o f  t h e  e r r o r s ,  and some p o s s i b l e  s o u r c e s  o f




B1 B2 B3 R2
S t a n d a r d  e r r o r  
of e s t i m a t e D
A r g e n t in a + 530.196089 15.95709**
(2 .01170)
0 .84798
(0 .8 8 9 5 7 )
0 .61962
(0 .55192)
0 .9465** 27.66362 1 .7258
B r a z i l * 723.645286 9 .18802**
(0 .50065)
- 0 .7 1 0 6 2
(0 .56749)
0 .84373*
(0 .3 3 4 4 2 )
0 .9684** 10.27169 1 .6452

















(0 .6 2 1 1 6 )
- 1 .5 5 4 0 9 *
(0 .72210)
0 .9852** 285.35547 1 .7458
Guatemala* 489.059071 14.06389**
(2 .8 6 9 2 7 )
2 .14237**
(0 .61634)
-0 .7 2 0 1 9
(0 .54889)
0 .9546** 26 .11197 2 .6320
TABLE 4 -  Continued
A
B1 B2 B3 R2
S t a n d a r d  e r r o r  
o f  e s t i m a t e D
Honduras"*" 140.888661 3.57242**
(0 .94515)




0 .8478* 14.04543 2 .2287






0 .9950** 52 .53781 2 .6 9 7 8
Paraguay"^" 33076.606765 709.92896**
(83 .95856)
-0 .1 4 2 1 7
(0 .5 4 3 7 3 )
0 .6 6  340 
0 .60531
0 .9 2 7 1 * * 923.26929 2 .0446
P e ru + 3372.076372 100.76 305** 
(21 .43948)
0 .89275
(0 .5 8 3 8 6 )
-0 .2 8 7 4 0
(0 .43674)
0 .9405** 165.08029 1 .8042
P u e r t o  Rico 327.18719 4 .08203
(15 .84303)
0 .94 8 3 9 *  
(0 .389  34)
1.06714
(0 .64280)
0 .9964** 50 .17967 2 .5093




- 0 .1 2 3 3 1
(0 .1 6 6 3 9 )
0 ,9981** 341.83936 1.9789
* S i g n i f i c a n t  a t  . 0 5 .
* * S i g n i f i c a n t  a t  . 0 1 .
♦ A d ju s t e d  t o  e l i m i n a t e  s e r i a l  c o r r e l a t i o n  of th e  r e s i d u a l s .
++In  th e  case  o f  V e n e z u e l a ,  th e  e r r o r s  a r e  e v i d e n t l v  a u t o c o r r e l a t e d ,  and th u s  th e  s t a n d a r d  e r r o r s  a r e  
u n d e r e s t i m a t e d  and th e  s i g n i f i c a n c e  l e v e l s  o v e r e s t i m a t e d  to  an u n c e r t a i n  d e g r e e .
a u t o c o r r e l a t e d  e r r o r s  w i l l  be  c o n s i d e r e d  i n  t h e  l i g h t  o f  t h e  p a t t e r n
i n  t h e i r  a p p a r e n t  o c c u r r e n c e  i n  t h i s  s t u d y .  In  t h a t  c o n n e c t i o n ,  two
p o s s i b l e  s p e c i f i c a t i o n  e r r o r s  w i l l  b e  c o n s i d e r e d  a s  w e l l .
The u s u a l  p r a c t i c e s  o f  n a t i o n a l  s t a t i s t i c a l  o f f i c e s ,  t o g e t h e r
w i t h  s i m p l e  human f a l l i b i l i t y ,  may be s o u r c e s  o f  e r r o r s  o f  m e a s u r e -
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ment i n  m acroeconom ic  t im e  s e r i e s .  The p a r t i c u l a r  c a s e  o f  B r a z i l  
o f f e r s  an exam ple  i n  t h i s  r e g a r d .  i n  a d d i t i o n  t o  the  u s u a l  p r o b le m s  
o f  i n a d e q u a t e  o r  u n r e l i a b l e  d a t a ,  t h e  c o n s t a n t - p r i c e  a g g r e g a t e s  a r e  
b a s e d  on "moving w e i g h t s  and c h a i n  i n d i c e s , "  w h i c h ,  a l t h o u g h  i t  
" f a c i l i t a t e s  th e  i n c o r p o r a t i o n  o f  new s t a t i s t i c a l  i n f o r m a t i o n  
( e s p e c i a l l y  on r e c e n t l y  c r e a t e d  eco n o m ic  a c t i v i t i e s ) , "  among o t h e r  
p o s s i b l e  a d v a n t a g e s ,  i t s  v a l i d i t y  may be d o u b te d  " t o  t h e  e x t e n t  t h a t
g
the  v a r i o u s  w e i g h t i n g  y e a r s  do n o t  c o r r e s p o n d  w i t h  ' n o rm a l*  y e a r s . "  
E r r o r s  o f  m easu rem en t  i n t r o d u c e d  In  t h i s  way w o u ld ,  m o r e o v e r ,  be  
a u t o c o r r e l a t e d ,  a  p o i n t  w h ich  w i l l  be  c o n s i d e r e d  f u r t h e r  b e lo w .  in  
a d d i t i o n ,  i n  some c a s e s  as  n o t e d  a b o v e ,  i t  ha s  b e e n  n e c e s s a r y  t o  use  
d a t a  w h ich  w e re  n o t  d e f i n e d  as t h e  t h e o r y  w ould  r e q u i r e ,  b e c a u s e  t h e  
p r o p e r  d a t a  w e re  n o t  a v a i l a b l e .
When t h e r e  a r e  e r r o r s  o f  m e asu re m e n t  i n  t h e  i n d e p e n d e n t
9
v a r i a b l e s ,  t h e  e s t i m a t e s  o f  t h e  r e g r e s s i o n  c o e f f i c i e n t s  a r e  b i a s e d .
^0.  M o r g e n s t e r n ,  On th e  A ccu racy  o f  Economic I n f o r m a t i o n , 2nd 
Ed. ( P r i n c e t o n ,  N. J .  : P r i n c e t o n  U n i v e r s i t y  P r e s s ,  1 9 6 3 ) ,  Chs.  I I ,
V I ,  IX, X, XIV.
^ N a t i o n a l  A cco u n ts  o f  L e s s - D e v e lo p e d  C o u n t r i e s , O r g a n i z a t i o n  
f o r  Economic  C o o p e r a t i o n  and Developm ent  ( P a r i s ,  1 9 6 8 ) .  A lso  n o t e  
M o r g e n s t e m ,  o£ .  c i t . , on " n o r m a l "  y e a r s .
9
See M a l i n v a u d ,  S t a t i s t i c a l  Methods o f  E c o n o m e t r i c s  (Amsterdam 
N o r t h - H o l l a n d  Pub. C o . ,  1 9 6 3 ) ,  pp .  332 -3 3 4 .
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When t h e r e  i s  o n ly  one i n d e p e n d e n t  v a r i a b l e ,  t h e  b i a s  o f  i t s  r e g r e s ­
s i o n  c o e f f i c i e n t  i s  a lw ays  t o w a rd  z e r o ,  h o w e v e r ,  ^  The p r i n c i p l e  i s  
s e t  o u t  by F r i e d m a n ‘S  i n  h i s  a rg u m en t  t h a t  c o n s u m p t i o n - f u n c t i o n  
r e g r e s s i o n s  w i t h  c u r r e n t  income as t h e  I n d e p e n d e n t  v a r i a b l e  u n d e r s t a t e  
t h e  t r u e  p r o p e n s i t y  t o  consume. Now, i f  one o f  t h e  h y p o t h e s e s  H^ and 
i s  r e j e c t e d  on t h e  b a s i s  o f  an e s t i m a t e  b i a s e d  t o w a rd  z e r o ,  i t  
w ou ld  be  r e j e c t e d  on an u n b i a s e d  e s t i m a t e  as  w e l l .  U n f o r t u n a t e l y ,
when t h e r e  a r e  two o r  more i n d e p e n d e n t  v a r i a b l e s ,  t h e  d i r e c t i o n  o f
12b i a s  i s  i n d e t e r m i n a t e .  The re  b e i n g  some p o s s i b i l i t y  o f  a b i a s  away 
from z e r o ,  o r  even  of  a r e v e r s a l  o f  s i g n  due t o  b i a s ,  some d o u b t  i s  
n e c e s s a r i l y  c a s t  on t h e  c o n c l u s i o n s  drawn i n  t h e  l a s t  s e c t i o n .  How­
e v e r ,  t h i s  d o u b t  i s  d i s m i s s e d  ( t e n t a t i v e l y  as must be t h e  c a s e )  f o r  
t h e  f o l l o w i n g  r e a s o n s :  f i r s t ,  t h e r e  i s  some a p r i o r i  r e a s o n  t o
s u p p o se  t h a t  t h e  v a l u e s  o f  i n  T a b le  Two a r e  i n  f a c t  somewhat 
b i a s e d  to w a rd  z e r o  i n  c a s e  t h e  L i n d e r - C h e n e r y  h y p o t h e s i s  i s  i n d e e d
v a l i d ;  f o r  r e c a l l  t h a t  model  1 i s  d e r i v e d  from
8 ) I * -  —Y -  g ,  w here  a < 1,  b < 1.a a  ~
i s  an e s t i m a t e  o f  —. Thus i f  a  < 1 ,  t h e n  B_ > 1. In  f a c t ,  t h eL a — z —
e s t i m a t e s  o f  a r e ,  as  T a b l e  Two sh o w s ,  m o s t l y  on t h e  o r d e r  o f  
o n e .  I n d e e d ,  i n  f i v e  c a s e s  t h e  e s t i m a t e s  a r e  s i g n i f i c a n t l y  l e s s  
t h a n  o n e :  C h i l e ,  E c u a d o r ,  H o n d u r a s ,  N i c a r a g u a ,  and P u e r t o  R ico .
^ M a l i n v a u d ,  l o c .  c i t .
F r i e d m a n ,  A Theory  o f  t h e  C onsum pt ion  F u n c t i o n  (New 
J e r s e y :  P r i n c e t o n  U n i v e r s i t y  P r e s s ,  1 9 5 7 ) .
^^Malinvaud, l o c . c i t .
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The c a s e s  o f  C h i l e  and  N i c a r a g u a  may be  d i s m i s s e d  f o r  t h e  moment,  b u t  
t h e  o t h e r  t h r e e  c a s e s  d e s e r v e  f u r t h e r  a t t e n t i o n .  The e s t i m a t e s  f o r  
E c u a d o r ,  H onduras  and P u e r t o  R ico  s eem ,  o t h e r w i s e ,  t o  s u p p o r t  t h e  
L i n d e r - C h e n e r y  h y p o t h e s i s .  I f  t h a t  h y p o t h e s i s  i s  r e j e c t e d  b e c a u s e  
t h e  e s t i m a t e s  o f  a r e  s i g n i f i c a n t l y  l e s s  t h a n  o n e ,  th e n  t h e s e  
t h r e e  c a s e s  w ou ld  j o i n  B r a z i l  i n  th e  e n i g m a t i c  c a t e g o r y ,  t h a t  i s ,  
they  w o u ld  th e n  be c o n t r a d i c t o r y  o f  a l l  h y p o t h e s e s  u n d e r  t e s t .  How­
e v e r ,  t h e s e  s t r a n g e  r e s u l t s  m ig h t  a l s o  be a t t r i b u t e d  t o  b i a s  due 
t o  e r r o r s  i n  t h e  i n d e p e n d e n t  v a r i a b l e s .  I f  s o ,  t h e n  w h a t  a r e  th e  
t r u e  v a l u e s ?  In  t h e  c a s e  o f  E c u a d o r ,  t h e  model 5 e s t i m a t e s  ( T a b l e  
Four )  and t h e  s i g n i f i c a n t l y  n e g a t i v e  v a l u e  o f  seem to  s u p p o r t  
t h e  L i n d e r - C h e n e r y  h y p o t h e s i s .  I n  t h e  c a s e  o f  H o n d u r a s ,  t h e  model 
3 r e s p e c i f i c a t i o n  ( T a b le  T h r e e ) ,  w h ich  a g r e e s  w i t h  t h e  model 1 
e s t i m a t e  o f  , w o u ld  be b i a s e d  to w a rd  z e r o  i f  a t  a l l .  However ,  
i n  t h e  c a s e  o f  P u e r t o  R ico  t h e  s u p p o r t i n g  e v i d e n c e  i s  l e s s  c l e a r  
(Model 5 ) ,  w h i l e  i n  t h e  c a s e  o f  B r a z i l ,  t h e y  a r e  b r o a d l y  u n f a v o r a b l e  
t o  th e  L i n d e r - C h e n e r y  h y p o t h e s i s .  In  t h e  o t h e r  c a s e s  w h ic h  have  
been  i n t e r p r e t e d  as  f a v o r i n g  t h e  L i n d e r - C h e n e r y  h y p o t h e s i s ,  t h e  
e s t i m a t e s  o f  i n  T a b l e  Two w ould  l e a d  one to  s u p p o s e  t h a t  b i n  
e q u a t i o n  8 ) i s  on t h e  o r d e r  o f  one i n  e v e r y  c a s e ,  b u t  a g a i n  t h a t  
n e e d s  n o t  be  so  s i n c e  t h e  e s t i m a t e s  o f  a r e  p r o b a b l y  b i a s e d  to w a rd
z e r o .  Thus B > 1 i s  p o s s i b l e  and s o  i s  b * ^  < 1 .
I  h2
Had i n f o r m a t i o n  b e en  a v a i l a b l e  on t h e  d i s t r i b u t i o n  o f  t h e
e r r o r s  o f  m e a s u r e m e n t ,  t h e n  an u n b i a s e d  e s t i m a t e  c o u l d  h ave  b e en
13made by w e i g h t e d  r e g r e s s i o n .  However ,  no  su ch  i n f o r m a t i o n  was 
^ ^ M a l in v a u d ,  c i t  ■ , p p .  3 3 5 -3 4 7 .
a v a i l a b l e .
The l e a s t  s q u a r e s  r e g r e s s i o n  model  assumes  t h a t  t h e  e r r o r  te rm  
f o r  e ach  o b s e r v a t i o n  I s  I n d e p e n d e n t  o f  t h e  o t h e r  e r r o r  t e r m s ,  b u t  
t h i s  i s  o f t e n  n o t  so i n  t h e  c a s e  o f  econom ic  t im e  s e r i e s .  In  
eco n o m ic  t im e  s e r i e s ,  d i s t u r b a n c e s  o f t e n  r e s u l t  from t h e  i n f l u e n c e  
o f  v a r i a b l e s  n o t  t a k e n  i n t o  a c c o u n t  i n  the  r e g r e s s i o n  e q u a t i o n ,  and 
t h e s e  i n f l u e n c e s  may p e r s i s t  from y e a r  t o  y e a r .  Thus i t  i s  n e c e s s a r y  
to  t e s t  t h e  time s e r i e s  e s t i m a t e s  to  d e t e r m i n e  w h e t h e r  t h e  a s s ix n p t lo n  
o f  s e r i a l  i n d e p e n d e n c e  o f  t h e  e r r o r s  i s  f u l f i l l e d .
S e v e r a l  a p p r o a c h e s  e x i s t  t o  t e s t i n g  f o r  s e r i a l  c o r r e l a t i o n  o f  
14t h e  e r r o r s .  The s t a t i s t i c  u.\ t  o f t e n  u s e d  i s  t h e  D u rb in  and 
Watson  s t a t i s t i c  which  i s  g i v e n  i n  t h e  t a b l e s .  The t a b l e s  o f  D urb in  
and Watson g i v e  s i g n i f i c a n c e  p o i n t s  f o r  th e  s t a t i s t i c ,  w h ich  make i t  
p o s s i b l e  f o r  s m a l l  enough v a l u e s  o f  th e  D u rb in  and Watson s t a t i s t i c  
t o  r e j e c t  t h e  h y p o t h e s i s  t h a t  t h e  e r r o r s  a r e  s e r i a l l y  i n d e p e n d e n t ,  
and  f o r  v a l u e s  o f  t h e  s t a t i s t i c  w h ic h  a p p r o x i m a t e  tw o ,  t o  s t a t e  t h a t  
t h e  h y p o t h e s i s  c a n n o t  be  r e j e c t e d  ( f o r  e i t h e r  5% o r  1% c o n f i d e n c e  
l e v e l s ) .  T h e re  i s ,  h o w e v e r ,  a " r e g i o n  o f  u n c e r t a i n t y "  w i t h i n  which  
i t  i s  i m p o s s i b l e  t o  s a y  w h e t h e r  t h e  h y p o t h e s i s  o f  s e r i a l  i n d e p e n d e n c e  
m u s t  be r e j e c t e d  or  n o t .  D u rb in  and Watson p r o p o s e  an a p p r o x i m a t i v e  
p r o c e d u r e  t o  d e t e r m i n e  c a l c u l a t e  t h e  s i g n i f i c a n c e  o f  t h o s e  c a s e s  
t h a t  l i e  w i t h i n  th e  " r e g i o n  o f  i g n o r a n c e . T h e i l  and N agar  g iv e
^ R .  Henshaw, " T e s t i n g  S i n g l e - E q u a t i o n  L e a s t  S q u a r e s  R e g r e s ­
s i o n  M odels  f o r  A u t o c o r r e l a t e d  D i s t u r b a n c e s , "  E c o n o r o e t r l c a , XXXIV,
3 ( J u l y ,  1 9 6 6 ) ,  p p .  6 4 6 - 6 6 0 .  See p p .  65 3 -655 .
^"*J. D u rb in  and  G. W a ts o n ,  " T e s t i n g  f o r  S e r i a l  C o r r e l a t i o n  in  
L e a s t  S q u a r e s  R e g r e s s i o n  I I , "  B l o m e t r l k a , XXXVIII ( 1 9 5 1 ) ,  p p .  159 -178 .
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a p p r o x i m a t e  s i g n i f i c a n c e  l i m i t s  on t h e  a s s u m p t i o n  t h a t  t h e  f i r s t -  
d i f f e r e n c e s  o f  t h e  e r r o r s  a r e  " s m a l l "  r e l a t i v e  t o  t h e  r a n g e  o f  t h e  
v a r i a b l e s ,  b u t  u n f o r t u n a t e l y  t h e y  do n o t  s a y  w h a t  " s m a l l "  m e an s .  
Henshaw p r o p o s e s  an e x a c t  t e s t  a l o n g  t h e  l i n e s  o f  T h e i l  and N a g a r ' s  
t e s t ,  b u t  t h a t  t e s t  r e q u i r e s  c o m p u t a t i o n  w h ich  was i n f e a s i b l e  g i v e n  
t h e  program m ing  l i m i t a t i o n s  t o  w h ich  t h i s  s t u d y  was s u b j e c t .
F o r t u n a t e l y ,  t h e  p ro b le m  was s m a l l  i n  t h e  c a s e  o f  model 1.
Only one  o f  t h e  r e g r e s s i o n s  i n  model  1 g ave  r i s e  t o  a  D u rb in - W a ts o n
s t a t i s t i c  w h ich  f e l l  i n  t h e  u n c e r t a i n  r e g i o n .  By t h e  t e s t  o f  T h e i l
and  N a g a r ,  t h e  h y p o t h e s i s  o f  no s e r i a l  c o r r e l a t i o n  o f  t h e  r e s i d u a l s
was r e j e c t e d  a t  t h e  5% c o n f i d e n c e  l e v e l  i n  t h e  c a s e  o f  B r a z i l ,  and
t h e  r e g r e s s i o n  shown f o r  B r a z i l ,  a s  n o t e d ,  i s  a d j u s t e d  by a p r o c e d u r e
w h ich  was e x p l a i n e d  i n  t h e  l a s t  c h a p t e r .  However,  g i v e n  t h e
a p p r o x i m a t e  c h a r a c t e r  o f  t h e  T h e i l  and Nagar  t e s t ,  i t  seems p r o p e r
t o  p r e s e n t  t h e  o r i g i n a l  r e g r e s s i o n  f o r  B r a z i l ,  and i t  f o l l o w s :
A « 6 0 . 9 2 5 1 2 ;  B = - 5 . 6 9 0 4 3 * ;  B2 = 1 .3 6 5 0 1 * * ;  B = 0 .2 6 2 6 3 * *
( 2 . 8 5 1 2 2 )  ( 0 .2 5 8 7 7 )  ( 0 . 0 9 1 9 3 )
* 0 . 9 2 5 9 * * ,  s t d .  e r r o r  o f  t h e  e s t i m a t e  = 6 . 6 3 3 6 0 ,  0 = 1 . 4 3 4 5 1 .
As r e g a r d s  t h e  s u b s t a n t i v e  c o n c l u s i o n s  d rawn b e f o r e ,  t h i s  e s t i m a t e  
d o e s  n o t  d i f f e r  from t h e  a d j u s t e d  o n e .  T h i s  e s t i m a t e ,  t o o ,  l e a d s  
one  t o  r e j e c t  a l l  o f  t h e  t h r e e  h y p o t h e s e s  c o n s i d e r e d ,  a t  t h e  5% (and  
a t  t h e  1 %) l e v e l  o f  c o n f i d e n c e .
The p r o b le m  was r a t h e r  more s e r i o u s  i n  t h e  c a s e  o f  t h e  model  5 
r e g r e s s i o n s .  With  t h e  e x c e p t i o n s  o f  N i c a r a g u a ,  P u e r t o  R ic o  and
H. T h e i l  and  A. L. N a g a r ,  " T e s t i n g  t h e  I n d e p e n d e n c e  o f  R e g r e s ­
s i o n  D i s t u r b a n c e s , "  A m er ican  S t a t i s t i c a l  A s s o c i a t i o n  J o u r n a l . LVI, 
(Dec,  1 9 6 1 ) ,  p p .  7 9 3 -8 0 6 .
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V e n e z u e l a  t h e  model 5 r e g r e s s i o n s  y i e l d e d  D u rb in -W a tso n  s t a t i s t i c s  
w h ich  w ere  a t  l e a s t  d o u b t f u l  a t  t h e  5% c o n f i d e n c e  l e v e l .  Making f u l l  
r e l i a n c e  on t h e  a p p r o a c h  o f  T h e i l  and N a g a r  d e s p i t e  i t s  s h o r t c o m i n g s ,  
t h e  d a t a  w ere  a d j u s t e d  to  e l i m i n a t e  t h e  e f f e c t s  o f  a u t o c o r r e l a t e d  
e r r o r s  and  r e g r e s s i o n s  w ere  run on t h e  a d j u s t e d  d a t a .  In  t h e  c a s e s  
of B r a z i l ,  C h i l e  and P e r u ,  t h e  f i r s t  a d j u s t m e n t  d i d  n o t  e l i m i n a t e  t h e  
s i g n i f i c a n t  s e r i a l  c o r r e l a t i o n  o f  t h e  r e s i d u a l s ,  so t h a t  a s ec o n d  
a d j u s t m e n t  te rm  was i n t r o d u c e d ,  and a t h i r d  r e g r e s s i o n  c a l c u l a t e d .
In  t h e  c a s e s  o f  B r a z i l  and P e r u ,  i t  i s  t h e  t w i c e - a d j u s t e d  r e g r e s s i o n  
which  i s  shown. In  t h e  c a s e  o f  C h i l e ,  t h e  s e c o n d  round r e s u l t e d  in  
a w o r s e  D u rb in - W a tso n  s t a t i s t i c ,  and t h e  o n c e - a d j u s  t e d  e q u a t i o n  i s  
shown.
A s p e c i a l  c a s e  i s  model 1 i n  the  c a s e  o f  V e n e z u e l a .  The 
D u rb in -W atso n  s t a t i s t i c  i n d i c a t e d  s i g n i f i c a n t  s e r i a l  c o r r e l a t i o n  o f  
t h e  e r r o r s  a t  t h e  5% c o n f i d e n c e  l e v e l  a c c o r d i n g  to  t h e  t a b l e s  o f  
D urb in  and  W atson .  A t t e m p te d  a d j u s t m e n t  o f  t h e  d a t a  d i d  n o t  
e l i m i n a t e  t h e  e v i d e n c e  o f  s e r i a l  c o r r e l a t i o n ,  and t h u s  t h e  o r i g i n a l  
r e g r e s s i o n  h a s  b e en  g i v e n ,  w i t h  c a v e a t s .  In  t h e  c a s e s  o f  C h i l e  and 
V e n e z u e l a ,  a dumny v a r i a b l e  was t r i e d  w h ich  was z e r o  b e f o r e  t h e  
s h i f t  i n  t h e  b a s i s  o f  the  d a t a  and was one a f t e r w a r d ,  b u t  i n  no 
c a s e  d id  t h i s  im prove  t h e  r e s u l t s  o b t a i n e d .
E v i d e n t l y  t h e  model  5 e q u a t i o n s  w e re  f a r  more s u b j e c t  t o  a u t o ­
c o r r e l a t i o n  o f  t h e  e r r o r s  th a n  w e re  t h e  model 1 and r e l a t e d  e q u a t i o n s .  
The b a l a n c e  of  t h i s  s e c t i o n  w i l l  b e  g i v e n  t o  s p e c u l a t i o n  as  t o  why 
t h a t  m ig h t  be  s o .  Two h y p o t h e s e s  s u g g e s t  t h e m s e l v e s  w h ich  m ig h t  
a c c o u n t  f o r  t h e  g r e a t e r  d e g r e e  o f  a u t o c o r r e l a t i o n  o f  th e  e r r o r s  i n
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t h e  model 5 r e g r e s s i o n s  t h a n  e x i s t e d  In  t h e  model 1 r e g r e s s i o n s .  The 
f i r s t  h y p o t h e s i s  r e l a t e s  t o  t h e  e r r o r s  o f  m easu rem en t  i n  t h e  i n d e p e n d ­
e n t  v a r i a b l e s ,  and t h e  s e c o n d  r e l a t e s  t o  f o r c e s  w h ich  m ig h t  a f f e c t  
g r o s s  d o m e s t i c  p r o d u c t ,  b u t  a r e  n o t  t a k e n  i n t o  a c c o u n t  i n  t h e  model 
5 e q u a t i o n s ,  and would  n o t  a f f e c t  i n v e s t m e n t .  Such f o r c e s  w ou ld  t e n d  
t o  p r o d u c e  a u t o c o r r e l a t e d  e r r o r s  In  t h e  model  5 e q u a t i o n s ,  b u t  n o t  in  
the  model 1 e q u a t i o n s .
I t  h a s  b e e n  p o i n t e d  o u t  t h a t  e r r o r s  o f  m easu rem en t  a r e  t o  be 
e x p e c t e d  i n  t h e  d a t a  d e r i v e d  from n a t i o n a l  s t a t i s t i c a l  o f f i c e s . ^  I t  
may b e  t h a t  t h e s e  e r r o r s  w i l l  be  a u t o c o r r e l a t e d  t o  some d e g r e e .  As 
n o t e d  a b o v e ,  t h i s  i s  c e r t a i n l y  t h e  c a s e  w i t h  r e s p e c t  t o  t h e  B r a z i l i a n  
d a t a .  F u r t h e r m o r e ,  i t  may be  t h a t  t h e  e r r o r s  o f  m e asu re m e n t  w i l l  be 
more p r o n o u n c e d  i n  t h e  c a s e  o f  t h e  g r o s s  d o m e s t i c  p r o d u c t  d a t a  t h a n  
in  t h e  c a s e  o f  t h e  o t h e r  d a t a ,  f o r  mosL c o u n t r i e s .  The r e a s o n  f o r  
t h i s  i s  t h e  " d u a l i s t i c "  c h a r a c t e r  o f  u n d e r d e v e l o p e d  c o u n t r i e s .
Suppose  t h a t  t h e  c o u n t r y  h a s  a  "m o d e m "  s e c t o r  which  i s  r e l a t i v e l y  
w e l l  m e a s u re d  and a " t r a d i t i o n a l "  s e c t o r  f o r  which  few d a t a  e x i s t .  
Suppose  m o r e o v e r  t h a t  e conom ic  a c t i v i t y  w hich  e n t e r s  i n t o  i n t e r n a ­
t i o n a l  t r a d e  i s  g e n e r a l l y  w e l l  a c c o u n t e d  f o r .  Thus t h e  e r r o r s  in  
t h e  m easu rem en t  o f  i m p o r t s  w ou ld  be  f a i r l y  s m a l l ,  and i n s o f a r  as  
c a p i t a l  goods  a r e  e i t h e r  i m p o r t e d  o r  o r i g i n a t e  i n  t h e  t r a d i t i o n a l  
s e c t o r ,  i n v e s t m e n t s  to o  w ould  be  r e l a t i v e l y  e x a c t l y  c o u n t e d .  However,  
f o r  t h o s e  a c t i v i t i e s  w h ich  t a k e  p l a c e  e n t i r e l y  i n  t h e  t r a d i t i o n a l  
s e c t o r ,  some r a t h e r  rough  g u e s s e s  m ig h t  have  to  be  u s e d ,  and t h e s e
17M orgen s tem ,  oj>. c i  t . , l o c . c l t .
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g u e s s e s  m ig h t  w e l l  e n t e r  I n t o  t h e  g r o s s  d o m e s t i c  p r o d u c t  d a t a  In  such  
a way a s  t o  c a u s e  a u t o c o r r e l a t e d  e r r o r s .
Now, l e t  t h e  e r r o r s  of  m easu rem en t  i n  I m p o r t s  and i n v e s t m e n t  be  
n e g l e c t e d  e n t i r e l y .  Suppose  t h a t  t h e  t r u e  r e l a t i o n  i s
9) I -  Aj + B1 t  + B2M + R3X + ' ( t )
X = GDP + u ( t )
u ( t )  = p u ( t —1 ) + n ( t )  ,
where  u ( t ) ,  > ( t )  , and n ( t )  a r e  e r r o r  t e r m s .  N o t i c e  m o re o v e r  t h a t ,
i n  e q u a t i o n  8 ) a b o v e ,  B- = —, where  b i s  t h e  p r o p o r t i o n  o f  n e c e s s a r y
i n p u t s  i n  g r o s s  d o m e s t i c  p r o d u c t  and  a i s  t h e  p r o p o r t i o n  o f  n e c e s s a r y
i n p u t s  i n  i n v e s t m e n t .  Roughly  c l a s s i f y i n g  c a p i t a l  goods as o u t p u t s
o f  t h e  "modern  s e c t o r "  a s  b e f o r e ,  i t  seems p l a u s i b l e  t h a t  a ■ b by a
18s u b s t a n t i a l  m a r g i n .  Thus B^ would  be l e s s  t h a n  one .  E q u a t i o n  9) 
becomes
10) I -  At + B t + B2M + B3GDP + u ' ( t )  
where  u ' ( t )  * B ^ u f t )  i  > ( t )  = p B ^ u t t - l )  + B^ n ( t )  + > ( t ) .  Thus
th e  a u t o c o r r e l a t e d  e r r o r  i s  o n ly  a p a r t  o f  t h e  t o t a l  e r r o r  and the
a u t o r e g r e s s i o n  c o n s t a n t  i s  p B^ * r .  In  t h e  c a s e  o f  model 5 ,
^ 1. Merhav  g i v e s  d a t a  on t h e  s h a r e  o f  i m p o r t s  o f  c a p i t a l  goods 
f o r  24 c o u n t r i e s ,  i n c l u d i n g  I r e l a n d ,  I s r a e l ,  P o r t u g a l  and S ou th  
A f r i c a  among u n d e r d e v e l o p e d  c o u n t r i e s .  The e s t i m a t e s ,  from U. N. 
s o u r c e s ,  r a n g e  from 22 t o  53% in  1 9 5 0 - 1 ,  and from 18 t o  55% i n  
1 9 5 8 -9 .  The mean i s  35 .5  i n  1950-1  and 3 6 . 0  i n  1 9 5 8 -9 .  See 
T e c h n o l o g i c a l  D e p e n d e n c e , M o nopo ly , and Growth (London: Pergamon
P r e s s ,  1 9 6 9 ) .  These  w ou ld  im p ly  t h a t  B2 s h o u l d  be  a p p r o x i m a t e l y  3 
i n  many c a s e s .  However ,  t h e s e  f i g u r e s  may be  u n d e r e s t i m a t e s ,  s i n c e  
i m p o r t e d  c a p i t a l  goods  may n o t  be  m a c h i n e r y .  B looded  c a t t l e  come 
t o  mind as  an e x am p le .  F u r t h e r m o r e ,  d o m e s t i c a l l y  p ro d u c e d  c a p i t a l  
goods may r e q u i r e  i m p o r t e d  s e m i f i n i s h e d  o r  raw m a t e r i a l s  and 
r e p l a c e m e n t  p a r t s .  These  m ig h t  t o  some d e g r e e  e s c a p e  t h e  U n i t e d  
N a t i o n s  f i g u r e s  q u o t e d  by Merhav.
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we have
11) GDP -  A ' l + B*t  + B^I + e ' ( t )  -  u ( t )
w h e r e ,  as  b e f o r e ,  u ( t )  ■ p u ( t - l )  + n ( t ) .
I n  e l e v e n ,  t h e  a u t o r e g r e s s i v e  p a r t  o f  t h e  e r r o r  i s  g r e a t e r  p r o p o r t i o n ­
a t e l y  a s  one i s  g r e a t e r  th a n  B^. T h i s  m ig h t  e x p l a i n  t h e  more f r e q u e n t  
o c c u r r e n c e  o f  s i g n i f i c a n t  s e r i a l  c o r r e l a t i o n  i n  t h e  r e s i d u a l s  ( a t  th e  
5% l e v e l )  i n  model  1 th a n  w ould  be t h e  c a s e  in  model 5.
A s e c o n d  h y p o t h e s i s  r e l a t e s  t o  f o r c e s  u n a c c o u n t e d  f o r  th u s  
f a r  which  m ig h t  e n t e r  i n t o  model 5 b u t  n o t  i n t o  model 1.  These  
f o r c e s  m i g h t  be o f  a number o f  k i n d s ,  b u t  an o b v io u s  p o s s i b i l i t y  i s  
t h a t  f o r c e s  o f  a g g r e g a t e  demand m ig h t  be  among t h e  d e t e r m i n a n t s  o f
g r o s s  d o m e s t i c  p r o d u c t .  Suppose  t h a t  i n  a d d i t i o n  t o  e q u a t i o n  8 ) ,
we h ave  th e  c o n v e n t i o n a l  a g g r e g a t e - d e m a n d  s t r u c t u r e ,
12) Y -  C + I + G + E -  M,
13) C ■ C + cY,o ’
Where C i s  c o n s u m p t i o n ,  G g o v e rn m en t  e x p e n d i t u r e ,  E e x p o r t s ,
autonomous  c o n s u m p t i o n ,  and c t h e  m a r g i n a l  p r o p e n s i t y  t o  consume.
Now I ,  Y, and C w ould  be d e t e r m i n e d  s i m u l t a n e o u s l y ,  as  u s u a l .  T h i s
w ou ld  mean 1 ) t h a t  an e x p l i c i t  s i m u l t a n e o u s - e q u a t i o n s  model would
be t h e  a p p r o p r i a t e  a p p r o a c h  t o  e s t i m a t i o n .  T h i s  p o i n t  w i l l  be
d e v e l o p e d  f u r t h e r  i n  t h e  n e x t  c h a p t e r .  2) An i d e n t i f i c a t i o n  p ro b le m
i s  i m p l i e d  w i t h  r e s p e c t  t o  model 5 ) ,  a l t h o u g h  n o t  w i t h  r e s p e c t  t o  
19model 1. 3) G and E would  e n t e r  i n t o  model  5 as  e r r o r  t e r m s ,  and
See Huang,  R e g r e s s i o n  and E c o n o m e t r i c  Methods  (New Y ork :  
W i l e y ,  1 9 7 0 ) ,  p .  2 1 5 ,  f o r  a  v e r y  c l o s e  a n a l o g y  i n  c o n n e c t i o n  w i t h  
e s t i m a t i n g  s u p p l y  and  demand f u n c t i o n s .  B ecau se  e x p o r t s  and
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t h e y  may v e r y  w e l l  b e  s e r i a l l y  c o r r e l a t e d .  However ,  I n s o f a r  as  12)
i s  a c o r r e c t  r e l a t i o n s h i p ,  G and E w o u ld  e n t e r  i n t o  model  1 p r i m a r i l y
as  d e t e r m i n a n t s  o f  g r o s s  d o m e s t i c  p r o d u c t .  U n l e s s  12) and 13) a r e
r e l a t i o n s h i p s  w h ich  a r e  a c t u a l l y  w i t h o u t  e r r o r  t e r m s ,  a n o t h e r  s o u r c e
o f  b i a s  i n  t h e  e s t i m a t e s  o f  model 1 i s  i m p l i e d ,  as  t h e  e r r o r s  w ould
n o t  be  i n d e p e n d e n t  o f  g r o s s  d o m e s t i c  p r o d u c t ,  an i n d e p e n d e n t  v a r i a b l e  
20i n  model 1.  A l though  e q u a t i o n  12) an i d e n t i t y ,  m ig h t  be  e x a c t ,  
e q u a t i o n  13) i s  h a r d l y  l i k e l y  t o  be e x a c t ,  and m o r e o v e r  e r r o r s  o f  
m e asu re m e n t  w o u ld  r e n d e r  even  t h e  i d e n t i t y ,  e q u a t i o n  1 2 ) ,  e x a c t .
The e x i s t e n c e  o f  two e q u a l l y  p l a u s i b l e  e x p l a n a t i o n s  f o r  t h e  
r e l a t i v e l y  i n t r a n s i g e n t  p r o b le m  o f  a u t o c o r r e l a t e d  e r r o r s  i n  t h e  model 
5 r e g r e s s i o n ,  as  a g a i n s t  t h o s e  o f  model 1 ,  u n d e r s c o r e s  t h e  n e e d  f o r  
f u r t h e r  r e s e a r c h  u s i n g  more s o p h i s t i c a t e d  h y p o t h e s e s .  T h i s  p o i n t  i s  
f u r t h e r  d e v e l o p e d  i n  t h e  n e x t  c h a p t e r .
and g o v e rn m en t  e x p e n d i t u r e  e n t e r  i n t o  th e  d e t e r m i n a t i o n  of  g r o s s  
d o m e s t i c  p r o d u c t  v i a  a g g r e g a t e  demand, GDP can be e x p e c t e d  t o  v a r y  
somewhat I n d e p e n d e n t l y  o f  M and t h e r e  i s  no  s t r u c t u r e  w h ic h  i s  
o b s e r v a t i o n a l l y  e q u i v a l e n t  t o  m ode l  1 .  However ,  t a k i n g
1. Y -  -rr~(C  +I+G4-E-M)1— c o
and 2 .  k l =  k ( -^ i  + -Y + g) , t h e na a
3. Y l - c + ( k b  / a )
1 (C - k g  + ( 1+k)I+ G + E-(1+ —)M ), o a
w h ic h  i s  o b s e r v a t i o n a l l y  e q u i v a l e n t  t o  1 . f o r  any k .  
20
H u a n g ,  o £ .  c i t . . p .  2 0 9 .
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I I I
T h i s  s e c t i o n  w i l l  g i v e  some comments on t h e  r e s u l t s  i n  t h e  
c a s e s  o f  s e l e c t e d  i n d i v i d u a l  c o u n t r i e s ,  i n  a l p h a b e t i c a l  o r d e r .
The exam ple  o f  A r g e n t i n a  i s  o f  p a r t i c u l a r  i n t e r e s t  n o t  o n ly
b e c a u s e  A r g e n t i n a  i s  a l a r g e ,  i m p o r t a n t  L a t i n  A mer ican  c o u n t r y  b u t
a l s o  b e c a u s e  t h e  e x i s t e n c e  o f  a t r a d e  gap h a s  been  s p e c i f i c a l l y
a rg u e d  in  t h e  c a s e  o f  A r g e n t i n a  i n  t h e  c o n t e x t  o f  a much more
21c o m p le te  model o f  the  A r g e n t i n e  economy by Braun  and J o y .  T h e i r  
model  i n c l u d e s  e x p l i c i t  c o n s i d e r a t i o n  o f  m o n e ta ry  a s p e c t s  o f  t h e  
A r g e n t i n e  economy,  and  t h e  a g r i c u l t u r a l  s e c t o r  p l a y s  a s t r a t e g i c  
p a r t ,  n o t  o n ly  as  t h e  s o u r c e  of  A r g e n t i n a ' s  m os t  i m p o r t a n t  e x p o r t s ,  
b u t  as  t h e  s o u r c e  o f  t h e  m os t  i m p o r t a n t  w a g e -g o o d s  as  w e l l ,  and 
t h u s  i n  t h e  d e t e r m i n a t i o n  o f  t h e  l e v e l  o f  r e a l  w a g e s .  The m e c h a n ic s  
o f  t h e i r  model i s  s e t  o u t  i n  t h e  c o n t e x t  o f  a h y p o t h e t i c a l  one 
h u n d r e d  p e r c e n t  d e v a l u a t i o n .  B ecau se  f o o d s t u f f s  a r e  e x p o r t e d  as  
w e l l  as  consumed d o m e s t i c a l l y ,  t h e i r  p r i c e  i s  d e t e r m i n e d  by t h e  
w o r l d  p r i c e  i n  p e s o s .  Hence t h e  p r i c e  o f  f o o d s t u f f s  w i t h i n  
A r g e n t i n a  i s  d o u b l e d .  T h i s  i n  i t s e l f  means a s u b s t a n t i a l  d ro p  i n  
t h e  r e a l  wages  o f  w o r k e r s  o u t s i d e  a g r i c u l t u r e ,  i f  money wages  do n o t  
r i s e  s u b s t a n t i a l l y .  Braun and Jo y  assume t h a t  t h e  d e c l i n e  i n  r e a l  
wages  a p p l i e s  a l s o  t o  w o r k e r s  i n  a g r i c u l t u r e ,  a l t h o u g h  t h e r e  i s  an 
i n c r e a s e  i n  money incomes  in  a g r i c u l t u r e  ( i n d e e d ,  a v i r t u a l  
d o u b l i n g ) .  The r e a s o n  i s  t h a t  t h e  i n c r e a s e  i n  money incomes  i s
210 ,  Braun and L. J o y ,  "A Model o f  Economic S t a g n a t i o n ;  A 
Case  S tudy  of  t h e  A r g e n t i n e  Economy,1' Economic  J o u r n a l , LXXVIII 
(Dec .  1968) , p p .  8 6 6 -8 8 7 .
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22I s  s u p p o s e d  t o  go " p r i m a r i l y  t o  l a n d o w n e r s  and m a r k e t i n g  f i r m s . 1'
The o v e r a l l  r e s u l t  o f  t h i s  d e c r e a s e  i n  r e a l  in c o m e ,  h o w e v e r ,  I s  a
d e c r e a s e  i n  t h e  demand f o r  A r g e n t i n e  m a n u f a c t u r e s  and s e r v i c e s ,  t h e
demand f o r  f o o d s t u f f s  b e i n g  i n e l a s t i c  w i t h  r e s p e c t  t o  b o t h  p r i c e s
and r e a l  in c o m e s .  " . . . i n  t h e  c a s e  o f  m a n u f a c t u r e s ,  v a r i a b l e  i n p u t s
c o n s i s t  o n ly  o f  homogenous l a b o r  and i m p o r t e d  i n p u t s  combined  in
f i x e d  p r o p o r t i o n s ,  f o r  w h ich  t h e  m a r g i n a l  p r o d u c t  i s  c o n s t a n t  o v e r
th e  r e l e v a n t  r a n g e . "  "The p r i c e  o f  m a n u f a c t u r e d  goods w i l l  r i s e  to
2 3t h e  e x t e n t  o f  t h e  r i s e  i n  t h e  c o s t s  o f  t h e  i m p o r t e d  c o n t e n t . "  The
demand f o r  m a n u f a c t u r e s  w i l l  t h u s  be  s t i l l  f u r t h e r  r e s t r i c t e d .  How­
e v e r ,  t h e  q u a n t i t y  o f  i m p o r t e d  i n p u t s  w i l l  be  r e d u c e d  as a c o n se q u e n c e  
o f  t h i s  d e c r e a s e  i n  t h e  demand f o r  m a n u f a c t u r e s .  I n v e s t m e n t  i n  
m a n u f a c t u r i n g  w i l l  a l s o  be  c o n s t r a i n e d .  T h i s  c o n s t r a i n t ,  a r e s u l t  
o f  d e c r e a s e d  demand f o r  o u t p u t ,  i s  l i k e l y  t o  be  r e i n f o r c e d  by 
m o n e ta ry  and t o  some d e g r e e  f i s c a l  p o l i c y  d i r e c t e d  a g a i n s t  t h e  p r i c e  
i n f l a t i o n  r e s u l t i n g  from t h e  d e v a l u a t i o n .  "A f a l l  in t o t a l  i n v e s t ­
ment w i l l  r e d u c e  t h e  i m p o r t  b i l l  i n  r e s p e c t  o f  t h e  im p o r t  c o n t e n t  o f  
2 4i n v e s t m e n t . "  Thus e x t e r n a l  e q u i l i b r i u m  comes a b o u t ,  a t  t h e
e x p e n s e  o f  a  s e r i o u s  r e c e s s i o n  i n t e r n a l l y .  "The  key a s s u m p t i o n
w h ic h  g e n e r a t e s  t h e s e  r e s u l t s  i n  o u r  model i s  t h e  a s s u m p t i o n  t h a t
th e  v a l u e  o f  i m p o r t s  e x c e e d s  t h e  v a l u e  o f  e x p o r t s  a t  f u l l  em p loy -  
25m e n t . "  Thus t h e  model o f  Braun  and Joy  i s  a model w h ich  assumes
22 I b i d . , p .  872.
2 3 I b i d .  , p . 869.
2 4 I b i d . , p .  870.
2 5 I b i d . , p . 89 0.
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a s i m u l t a n e o u s  c o n s t r a i n t  o f  o u t p u t  and  i n v e s t m e n t  by i m p o r t s  and  
a g g r e g a t e  demand, as t h e  l a s t  s e c t i o n  s p e c u l a t e d  m i g h t  be  a p p r o p r i a t e .  
W i t h i n  i t s  n a r r o w e r  s c o p e ,  t h e  e v i d e n c e  i n  t h i s  c h a p t e r  i s  c o n s i s t e n t  
w i t h  t h e  h y p o t h e s i s  o f  B raun  and J o y .  In  t h e  c o n t e x t  o f  A r g e n t i n a ,  
a t e s t  o f  the  more complex  model  w ou ld  seem p a r t i c u l a r l y  i m p o r t a n t .
The same i s  t r u e  o f  B r a z i l .  The e v i d e n c e  f o r  B r a z i l  i s  
e q u i v o c a l ,  as n o t e d  a b o v e ,  w i t h  t h e  model 1 d a t a  i n c o n s i s t e n t  w i t h  a l l  
h y p o t h e s e s  a t  t h e  5% c o n f i d e n c e  l e v e l ,  and t h e  model 5 d a t a  c o n s i s t e n t  
o n l y  w i t h  t h e  s t a n d a r d  h y p o t h e s i s  a t  t h a t  c o n f i d e n c e  l e v e l .  However ,  
when t h e  comments o f  t h e  l a s t  s e c t i o n  a b o u t  an i d e n t i f i c a t i o n  p ro b le m  
in  t h e  c a s e  o f  model 5 e s t i m a t e s  a r e  t a k e n  i n t o  a c c o u n t ,  t h e  model 5 
e s t i m a t e s  f o r  B r a z i l  may be  s e e n  i n  a d i f f e r e n t  l i g h t .  S in c e  t h e  
e v i d e n c e  s e e m s ,  on n e t ,  b a r e l y  more f a v o r a b l e  t o  t h e  L i n d e r - C h e n e r y  
h y p o t h e s i s  t h a n  u n f a v o r a b l e  t o  i t  ( s i n c e ,  p r i m a  f a c i e ,  i m p o r t s  seems 
to  i n f l u e n c e  i n v e s t m e n t  s t r o n g l y ) ,  more s t u d y  i s  c l e a r l y  n e e d e d  to  
r e s o l v e  t h e  v e r y  c o n s i d e r a b l e  d o u b t  t h a t  r e m a i n s .
I t  i s  o f  i n t e r e s t  t h a t  t h e  e v i d e n c e  f o r  a t r a d e  c o n s t r a i n t  i s
2 6p a r t i c u l a r l y  c l e a r  i n  t h e  c a s e s  o f  t h e  " r e l a t i v e l y  l e s s  d e v e l o p e d "  
LAFTA c o u n t r i e s ,  C o lo m b ia ,  E c u a d o r ,  P e r u  and P a r a g u a y .
In  t h e  c a s e s  o f  N i c a r a g u a  and P u e r t o  R i c o ,  some r e g r e s s i o n  
e s t i m a t e s  w ere  t r i e d  w h ich  i n c l u d e d  e x p o r t s  as  an i n d e p e n d e n t  
v a r i a b l e  i n  t h e  c a s e  o f  model  5 .  However ,  no  im provem ent  i n  t h e  
r e s u l t  was o b s e r v e d .
2 6 See  Ch. 5 a b o v e ,  p p .  126 .
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While  t h e  m a g n i t u d e s  o f  t h e  p a r a m e t e r s  m us t  r e m a in  d o u b t f u l  
due t o  t h e  b i a s  r e s u l t i n g  from e r r o r s  o f  m easu rem en t  i n  t h e  i n d e p e n d ­
e n t  v a r i a b l e s ,  and p o s s i b l y  from o t h e r  s o u r c e s  as  w e l l ,  t h e  r e g r e s ­
s i o n s  i n  which  i n v e s t m e n t  was t h e  d e p e n d e n t  v a r i a b l e  seem t o  s u p p o r t  
t h e  h y p o t h e s i s  o f  a t r a d e  c o n s t r a i n t  i n  m o s t  c a s e s .  The e v i d e n c e  
i s  c l e a r e s t  i n  t h e  c a s e s  o f  A r g e n t i n a ,  C o lo m b ia ,  E c u a d o r ,  G u a t e m a l a ,  
H o n d u r a s ,  and P e r u .  The e v i d e n c e  i s  l e s s  c l e a r  i n  the  c a s e s  o f  
P a r a g u a y ,  P u e r t o  R ic o  and B r a z i l ,  b u t  i n  t h o s e  c a s e s  t h e r e  i s  
e v i d e n c e  o f  a p o s i t i v e  r e l a t i o n  b e tw ee n  i m p o r t s  and  i n v e s t m e n t .  In 
t h e  c a s e  o f  C h i l e ,  i t  w ou ld  a p p e a r  t h a t  t h e r e  h a s  been  no  e f f e c t i v e  
i m p o r t s  c o n s t r a i n t  on i n v e s t m e n t  i n  t h e  p e r i o d  u n d e r  s t u d y .  In  t h e  
c a s e  o f  N i c a r a g u a ,  no c o n c l u s i o n  can be d rawn.  G iven  t h e  s m a l l  
s e r i e s  o f  d a t a  f o r  N i c a r a g u a ,  t h i s  i s  h a r d l y  s u r p r i s i n g .  The 
r e g r e s s i o n s  w i t h  g r o s s  d o m e s t i c  p r o d u c t  as t h e  d e p e n d e n t  v a r i a b l e  
w ere  f a r  l e s s  s u c c e s s f u l ,  and w h i l e  t h i s  i s  a l s o  t o  be e x p e c t e d  on 
t h e  a rg u m e n ts  o f  t h e  l a s t  c h a p t e r ,  f u r t h e r  s t u d y  seems t o  be  n e e d e d  
as  t o  t h e  r o l e  o f  a g g r e g a t e  demand o r  o t h e r  d e t e r m i n a n t s  o f  g r o s s  
d o m e s t i c  p r o d u c t  i n  a t r a d e - c o n s t r a i n e d  economy.
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APPENDIX TO CHAPTER SEVEN 
I
THE DATA USED, BY COIWTRY
TABLE 1
THE DATA FOR ARGENTINA 
B i l l i o n s  o f  P e s o s  a t  1960 P r i c e s
Year I m p o r t s GDP I n v e s  tm ent
1950 9 3. 750 710 .329 1 14 .085
1951 1 0 5 .3 8 4 739 .165 1 3 9 .8 5 3
1952 7 7 .6 6 9 6 9 2 .0 6 6 1 2 4 .7 2 1
1953 6 3 .6 4 1 7 4 1 .0 8 8 1 23 .141
1954 8 3 .4 8 6 7 6 8 .9 6 2 120 .176
1955 1 0 0 .3 6 5 8 21 .829 139 .685
1956 89 .7 5 9 8 35 .285 1 4 7 .6 1 8
1957 1 00 .137 8 8 1 .4 2 3 1 5 8 .1 3 8
1958 104 .471 9 4 4 .8 6 3 1 70 .591
1959 9 2 .4 9 6 8 90 .074 1 3 8 .6 1 3
1960 1 14 .052 9 6 1 .2 0 3 2 0 8 .6 2 2
1961 1 3 5 .6 0 7 10 2 8 .4 8 7 2 4 5 .5 2 2
1962 1 30 .247 1 0 0 9 .2 6 3 2 2 2 .5 6 1
1963 1 01 .392 9 7 3 .6 9 9 180 . 386
1964 117 .701 10 5 1 .556 1 91 .606
1965 1 1 6 .447 11 4 1 .909 1 98 .044
























THE DATA FOR BRAZIL
Billions of Cruzieros at Prices of 1953
I m p o r t s  GDP I n v e s t m e n t
21 .  7___________ 3 0 9 .7 ______________ 3 4 . 3
1 9 .  9____________3 3 9 .0______________ 34.5
2 1 .  9____________358 .0______________ 3 9 .5
27 .  3___________ 3 7 5 .9  4 7 . 8
4 0 . 2  3 9 5 .2  6 3 .6
3 7 .  2____________4 1 7 .4  6 7 .6
3 2 .  4___________ 4 3 0 .7  5 5 . 8
4 2 . 3  4 6 3 .9  6 9 .1
4 0 .  0___________ 4 9 5 . 5 ______________ 6 1 .7
4 1 .  1___________ 5 0 4 . 8 ______________ 6 6 . 5
4 7 . 3  5 3 9 .5  74 .6
4 5 . 8  5 75.  3 79 .1
52.  3 6 1 7 . 5  8 7 .7
5 4 .  8___________ 6 5 8 .7  9 4 . 5
4 4 .  8___________ 706. 7 1 0 3 .3
4 2 .7 ____________7 4 4 .5 _____________ 1 0 1 .4
4 2 .  9____________756 .5_____________ 1 0 3 .2
3 6 .  0____________7 80 .0______________ 9 3 . 2
3 6 .  5____________810. 1______________ 7 4 .7






















THE DATA FOR CHILE
Millions of Escudos at Prices of 1960
I m p o r t s  GDP I n v e s t m e n t
0 3 4 3 .3 _________ 3 5 3 5 .1 _____________ 3 5 6 .0
0 4 1 9 .9 _________ 34 4 7 .5_____________ 389. 3
0 4 5 1 .  8_________ 38 3 3 .7_____________ 4 1 9 .1
0 4 3 9 .  9_________ 4059 .  3 4 2 6 . 8
0 4 2 3 .5  4 3 0 5 .1  4 2 0 .2
0 4 9 6 . 8  4 4 5 2 .6  4 8 5 .6
0 5 0 8 .  2_________ 4 1 4 7 .2  4 2 2 .9
0 5 7 9 .  9_________ 4 4 2 9 .9 _____________ 4 7 2 . 8
0 5 0 9 .9  4 6 5 6 .6  4 3 6 .2
0 5 1 7 .0  4 6 8 6 . 8  4 6 1 . 4
0 7 4 0 .  0_________ 4 7 8 1 .0 _____________ 4 0 5 . 0
0 8 2 5 .  5_________ 4 8 6 1 .0  4 8 0 .4
0 7 6 1 .  3_________ 5 3 3 0 .6  4 9 5 .5
0 7 7 8 .  4_________ 5582 .  3 5 3 4 .7
0 8 1 0 .9  5 8 1 6 .0  5 1 6 .0
0 8 4 0 .  1_________ 6 1 0 7 .5  5 3 9 .4
1 0 6 5 .  6_________ 6 5 3 7 . 8  5 4 7 .2




















THE DATA FOR COLOMBIA 
M i l l i o n s  o f  P e s o s  a t  P r i c e s  o f  1958
I m p o r t s
33 0 4 .7
3 1 8 3 .8  
32 35 .3
4 4 4 3 .4
4 9 1 5 .7
5 1 3 0 .7
4 7 0 3 .6
4 0 1 3 .7
34 1 8 .7
3 7 3 1 .3
4 3 1 4 .5
4 2 2 9 .5
4 3 7 1 .0
4 3 6 1 .9
5 2 1 6 .3
4 1 2 8 .1
GDP
1 4 6 8 8 .8
15146 .6  
16 1 0 2 .0
1 7 0 0 1 .0
1 8 2 6 2 .3
1 8 9 7 6 .1
1 9 7 4 5 .7
2 0 1 8 6 .2
2 0 6 8 2 .5
2 2 1 2 8 .6
2 3 0 4 1 .8
2 4 1 7 9 .0
2 5 3 9 6 .0
2 6 2 3 8 .0
2 7 8 1 2 .3  
28 7 0 1 .7
I n v e s t m e n t
2 7 7 1 .8
2 7 5 2 .5
2 9 6 5 .4
4 0 1 1 .7
4 6 7 0 . 0
4 9 3 5 .7
4 6 8 3 .7
3511 .6
3 3 3 8 .8
35 8 7 .7
4 2 0 9 .6
4 5 5 0 .4
4 5 8 4 .4
4 2 9 1 .8
4 7 9 6 .7  





















THE DATA FOR ECUADOR
Millions of Sucres at Prices of 1960
I m p o r t s  GDP I n v e s t m e n t
1160 08693 0740
1411 08938  0985
1403 09875 0904










2 887 16809 2025






















THE DATA FOR GUATEMALA
Millions of Quetzales at Prices of 1958
I m p o r t s  GDP I n v e s t m e n t s
0 7 3 .  4____________0 7 1 5 .5  0 7 6 . 2
0 8 8 .  8___________ 0698 .  7___________ 0 7 7 . 5
0 8 5 .1  0 7 4 8 . 7  0 5 6 . 8
0 9 5 .1  0 7 7 5 . 3  0 6 7 .6
1 0 2 .9 ____________0736 .  3___________ 0 7 4 . 1
1 2 1 .  6____________0 8 0 9 .1 ___________ 0 9 0 . 4
1 5 3 .  2____________0 8 8 2 .7 ___________ 1 4 2 .5
1 6 7 .2  0 9 3 2 .5  1 5 4 .2
1 6 5 .1 ____________0 9 7 0 .9 ____________1 3 7 .1
1 6 4 . 0  1 0 1 8 .1  1 2 6 .4
1 6 5 . 8  1047 .9  1 09 .4
1 5 3 .  9____________1 0 8 8 .1 ___________ 1 1 4 .2
1 6 2 .0  1 1 1 5 .6  1 1 6 .7
2 0 5 .7  1 2 5 6 .0  1 3 0 .2
2 3 7 . 8  1340 .5  1 6 0 .8























THE DATA FOR HuNDURAS
Millions of Lempiras at Prices of 1948
I m p o r t s  GDP I n v e s t m e n t s
0 7 7 .  3___________ 386.6_____________ 0 4 2 .1
0 8 2 .3  4 0 3 .4  0 4 6 .9
1 0 0 .  0___________ 42 2 .6_____________ 0 5 6 .4
1 2 1 .  7____________4 3 5 .9  0 7 3 . 3
1 2 3 .0  464 .  3 0 8 1 .5
1 1 6 .9  4 3 4 . 8  0 6 0 . 1
1 2 0 .2  4 5 1 .9  0 6 5 . 4
1 2 2 .  6____________4 9 3 . 4  0 6 6 .3
1 3 6 .6  5 2 6 . 3  0 7 3 .6
1 2 9 . 8  5 3 9 .1  0 6 6 . 3
1 2 3 .4  5 6 0 . 8  0 6 3 . 8
1 2 5 .0  5 7 0 .6  0 6 7 . 9
1 3 1 .0  5 9 3 .4  0 6 2 .6
1 4 1 .2  6 2 9 .4  0 8 1 .2
16 4 .6  6 4 2 . 0  0 9 1 .4
17 4 .6  6 6 0 . 8  0 9 0 . 9
2 1 9 .1  7 3 0 .7  102 .5
2 5 8 . 4  7 7 7 .7  1 1 9 .2

















THE DATA FOR NICARAGUA 
M i l l i o n s  o f  C ordobas  a t  P r i c e s  o f  1958
































THE DATA FOR PARAGUAY 
M i l l i o n s  o f  G u a r a n i e s  a t  P r i c e s  o f  1962



































THE DATA FOR PERU
Millions of Soles at Prices of 1963





































DATA FOR PUERTO RICO
Millions of Dollars at Prices of 1963
I m p o r t s  GDP I n v e s t m e n t s
0 6 0 4 .  3___________ 1 1 9 3 .3 ____________2 1 5 .7
0 6 7 8 .6  1239. 8 2 2 5 .7
0 7 3 4 . 8 ___________ 1274.  3____________2 2 5 .3
0 8 0 6 .3  1 3 2 9 .0  2 7 4 .8
0 8 5 7 .7  14 3 8 .1  2 6 6 .0
0 9 2 7 .  4____________1 5 2 9 .4  3 0 6 .8
0 9 4 4 .  1____________1 6 0 4 .6 ____________ 3 2 0 .1
1 0 3 9 .1  16 9 4 .2  341.2
1 1 6 2 .8  1 8 6 1 .7  395 .2
1 1 6 7 .3  1 9 9 8 .8  4 0 4 .0
1389 .6  2 1 4 5 .0  4 6 8 .4
1 4 7 1 .1  2 3 2 5 .1  5 0 0 .0
1 6 5 2 .6  2 5 4 8 .5  5 8 4 .0
1 8 0 5 .3  2 8 0 8 .4  700 .6
19 4 5 .7  3061. 3 7 1 8 . 3
2 0 8 8 .2  32 3 1 .9  849 .4





















THE DATA FOR VENEZUELA 
M i l l i o n s  o f  B o l i v a r e s ;  P r i c e s  o f  195 7 
E x c e p t  I m p o r t  D a ta  a t  C u r r e n t  P r i c e s
I m p o r t s  GDP I n v e s t m e n t s
26 39_______________ 12728____________3264
2815________________14212____________3471
3342_______________ 15248___________ 4 358
35 75_______________ 16190___________ 4785
3798________________17749___________ 5466
4008_______________ 19325___________ 5160
4978  21366 5596
6859_______________ 23847___________ 5350














t  M GDP I
t 1 . 0 0 0 0 0
M 0 .6 6 5 9 7 1 . 0 0 0 0 0
GDP 0 .9 7 3 9 3 0 .7 5 6 3 2 1 . 0 0 0 0 0




t M GDP I
t 1 . 0 0 0 0 0
M 0 .6 4 8 0 0 1 . 0 0 0 0 0
GDP 0 .9 9 2 7 6 0 .5 8 8 1 1 1 . 0 0 0 0 0





t  M GDP T
t 1 .0 0 0 0 0
M 0 .9 4 1 9 7 1 . 0 0 0 0 0
GDP 0 .9 7 0 3 9 0 .9 4 0 6 5 1 . 0 0 0 0 0
I 0 .8 8 9 5 0 0 . 8 4  342 0 .9 1 7 0 7 1 . 0 0 0 0 0
TABLE 16 
COLOMBIA
CORRELATION C O E F F IC IE N T S  
t  M GDP I
t 1 . 0 0 0 0 0
M 0 .4 0 8 1 2 1 ,0 0 0 0 0
GDP 0 .9 9 5 4 1 0 .4 3 9 9 2 1 . 0 0 0 0 0




CORRELATION C O E F F IC IE N T S  
t  M GDP I
t  1 .0 0 0 0 0
M 0 .  9 3616 1 .0 0 0 0 0
GDP 0 .9 7 0 0 5 0 . 9 6 1 9 8 1 .0 0 0 0 0
I 0 . 7 9 1 1 6 0 .8 9  864 0 .7 9 6 1 1 1 .00000
TABLE 18
GUATEMALA
CORRELATION C O E F F IC IE N T S  
t  M GDP I
t  1 .0 0 0 0 0
M 0 . 9  3616 1 .00000
GDP 0 . 9  7005 0 .9 6 1 9 8 1 .00000




CORRELATION C O E F F IC IE N T S  
t  M GDP I
t 1 .0 0 0 0 0
M 0 .8 5 7 7 6 1 .0 0 0 0 0
GDP 0 .9 7 0 1 5 0 .9 3 3 8 4 1 .0 0 0 0 0
1 0 .8 2 4 6 0 0 .9 7 2 1 1 0 .8 9 8 4 4 1 .0 0 0 0 0
TABLE 20
NICARAGUA
CORRELATION C O E F F IC IE N T S  
t  M GDP I
t 1 .0 0 0 0 0
M 0 .8 9 4 8 3 1 .0 0 0 0 0
GDP 0 .8 4 4 8 6 0 .9 7 6 0 6 1 .0 0 0 0 0




CORRELATION C O E F F IC IE N T S
t M GDP I
t  1 .0 0 0 0 0
M 0 .7 9 4 3 5 1 .0 0 0 0 0
GDP 0 . 9  8041 0 .7 7 8 1 7 1 . 0 0 0 0 0





t  M GDP I
t  1 .0 0 0 0 0  
M 0 . 9 3 2 1 8  
GDP 0 . 9  7805 
i 0 .8 0 1 3 0
1 . 0 0 0 0 0
0 .9 6 8 3 9
0 . 9 3 9 6 8
1 . 0 0 0 0 0




CORRELATION C O E F F IC IE N T S  
t  M GDP I
t  1 .0 0 0 0 0
M 0 . 9 7 7 7 8 1 . 0 0 0 0 0
GDP 0 .8 7 1 5 2 0 .9 9 7 6 8 1 . 0 0 0 0 0
I 0 .  75437 0 .9 9 2 9 7 0 . 9 9 4 6 3 1 . 0 0 0 0 0
TABLE 24
VENEZUELA
CORRELATION C O E F F IC IE N T S  
t  M GDP I
t  1 . 0 0 0 0 0
M 0 .8 5 8 5 3 1 . 0 0 0 0 0
GDP 0 .9 9 6 1 5 0 . 8 9  386 1 . 0 0 0 0 0
I  0 .3 5 4 0 4 0 .6 8 0 5 7 0 . 4 0 2 8 0 1 . 0 0 0 0 0
CHAPTER 8
A S UG G E ST IO N  FOR FURTHER RESEARCH
T h r o u g h o u t  t h i s  p a p e r  i t  h a s  been  a ssu m ed ,  f o l l o w i n g  m os t  o f  
t h e  tw o -g a p  t h e o r i s t s ,  t h a t  a g g r e g a t e  demand r e l a t i o n s h i p s  a r e  o f  
l i t t l e  o r  no  i m p o r t a n c e  t o  a  t r a d e - c o n s t r a i n e d  econom y.^  However ,  
t h a t  i s  n o t  n e c e s s a r i l y  t r u e .  T h i s  p o i n t  w i l l  be  e x p l i c i t l y  con­
s i d e r e d  i n  t h i s  c h a p t e r .
I t  was p o i n t e d  o u t  i n  t h e  l a s t  c h a p t e r  t h a t  t h e  d i f f i c u l t i e s  
of  e s t i m a t i n g  r e l a t i o n s h i p s  w i t h  p r o d u c t  as t h e  d e p e n d e n t  v a r i a b l e  
m ig h t  r e s u l t  from a g g r e g a t e  demand r e l a t i o n s h i p s .  Such r e l a t i o n ­
s h i p s  were  n o t  e x p l i c i t l y  c o n s i d e r e d  i n  e i t h e r  model  5) o r  6 ) .
2T h e re  i s  an a l t e r n a t i v e  e x p l a n a t i o n  a l s o ,  as  n o t e d  t h e r e .  To 
e s t i m a t e  a model  embodying  a g g r e g a t e - d e m a n d  r e l a t i o n s h i p s ,  and  th u s
See  e . g .  , S.  L i n d e r ,  T rade  aid T r a d e  P o l i c y  f o r  D e v e lo p m en t  
(New Y ork :  P r a e g e r ,  1 9 6 7 ) ,  p .  2 0 ,  pp .  6 5 - 6 6 .  L i n d e r ' s  c a l c u l a t i o n s
o f  f r u s t r a t e d  s a v i n g s  assume t h e  p r o p e n s i t y  t o  s a v e  i s  p u r e l y  
p a s s i v e ;  t o  t h e  e x t e n t  t h a t  t h i s  i s  n o t  s o ,  t h e y  a r e  u n d e r s t a t e d ;  i . e .  
i n s o f a r  i s  o u t p u t  i s  l i m i t e d  by a g g r e g a t e  demand,  t h e  e x t e n t  t o  w hich  
a c t u a l  o u t p u t  f a l l s  s h o r t  o f  p o t e n t i a l  o u t p u t  t im e s  t h e  a c t u a l  s a v i n g  
p r o p e n s i t y  i s  a w a s t a g e  o f  s a v i n g  c a p a c i t y  o v e r  and above t h e  w a s t a g e  
i m p l i e d  by a r e d u c t i o n  i n  t h e  p r o p e n s i t y  t o  s a v e .
N e l so n  ("T he  E f f e c t i v e  Exchange R a t e :  Employment and Growth
i n  a F o r e i g n - E x c h a n g e  C o n s t r a i n e d  Economy,"  J o u r n a l  o f  P o l i t i c a l  
Economy, LXXVIII,  3, (M ay-June  1970) p p .  5 4 6 -5 6 4 )  a l s o  t a k e s  i s s u e  
w i t h  t h e  assum ed  a b s e n c e  o f  a g g r e g a t e  demand r e l a t i o n s h i p s .
^See  a b o v e ,  p .  169.
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r e s o l v e  t h e  q u e s t i o n  r a i s e d  i n  t h e  l a s t  c h a p t e r ,  would  r e q u i r e  a 
s i m u l t a n e o u s - e q u a t l o n s  m o d e l ,  e s t i m a t i o n  o f  w h ich  i s  beyond  t h e  s c o p e  
o f  t h i s  p a p e r .
In  a t r a d e - c o n s  t r a i n e d  economy, we have  
1,  M = + Mc
3. Mc ^  bY + g ,  b < 1,
where  a ,  b ,  and g a r e  c o n s t a n t s .  The a g g r e g a t e  demand r e l a t i o n s h i p s  
g i v e  u s ,  i n  a d d i t i o n ,
4.  Y » C + I  + G +  E - M ,
w h e r e ,  as  u s u a l ,  C i s  c o n s u m p t i o n ,  G n e t  gove rnm en t  e x p e n d i t u r e ,  and
E e x p o r t s .  A l l  o t h e r  v a r i a b l e s  a r e  a s  In t h e  l a s t  c h a p t e r .  The
c o n su m p t io n  r e l a t i o n  may be  i n t e r p r e t e d  as  a c o n s t r a i n t :
5. C < C + cY— o
where  c i s  a c o n s t a n t  and i s  au tonomous  c o n s u m p t io n .  F i n a l l y ,  f o r  
p r e s e n t  p u r p o s e s ,
6 . G *= G,
7. E -  E,
i . e . ,  n e t  g o v e rn m e n t  e x p e n d i t u r e  and e x p o r t s  a r e  t r e a t e d  as exog en o u s  
v a r i a b l e s .
To d e r i v e  t h e  m u l t i p l i e r  r e l a t i o n s h i p  in  t h i s  c a s e ,  i t  i s  
n e c e s s a r y  f i r s t  t o  s e p a r a t e  i m p o r t s  i n t o  i t s  com p o n en t s .  From 1 , 2 , 3 .  
a b o v e ,
8 . M ■ ^  + > aT + bY + g ;
h e n c e ,
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9 .  Y ^ C + I + G + E -  a l - b Y  -  g ,  
and t h e  m u l t i p l i e r  r e l a t i o n s h i p  becomes an I n e q u a l i t y :
1 0 - Y < , -R  + ( l - a ) T  + G + E ) .— 1— c+b o
A c o n s t r a i n t  upon income i s  a l s o  d i r e c t l y  i m p l i e d  by 1 ,  2 ,  3. I t  i s
11.  Y <— b b b
The r e l a t i o n s h i p  o f  t h e  two i n e q u a l i t i e s  may be as g iv e n  i n
F i g u r e  One. With  a g i v e n  (an d  s u f f i c i e n t l y  low) c a p a c i t y  to  i m p o r t ,
t h e r e  i s  no l e v e l  o f  i n v e s t m e n t  w h ich  w o u ld  make t h e  a g g r e g a t e  demand
c o n s t r a i n t  e f f e c t i v e .  T h i s  w i l l  be  c a l l e d  c a s e  1, A n o t h e r  c a s e  i s
p o s s i b l e ,  as  i n  F i g u r e  Two. In  F i g u r e  Two, a l e v e l  o f  i n v e s t m e n t
be low I w i l l  make t h e  a g g r e g a t e  demand c o n s t r a i n t  e f f e c t i v e ,  and  t h e
i m p o r t s  c o n s t r a i n t  i n e f f e c t i v e .  T h i s  w i l l  b e  c a s e  2 - a .  A l e v e l  o f
i n v e s t m e n t  o f  e x a c t l y  I w i l l  make b o t h  c o n s t r a i n t s  e f f e c t i v e  s i m u l -3 o
t a n e o u s l y .  T h i s  w i l l  be  c a s e  2 - b . F i n a l l y ,  a l e v e l  o f  i n v e s t m e n t  
above I w i l l  make t h e  a g g r e g a t e  demand c o n s t r a i n t  i n e f f e c t i v e .
T h i s  w i l l  be  c a s e  2 - c .  C l e a r l y ,  i n  e i t h e r  c a s e  1 o r  c a s e  2 - c ,  
t h e r e  i s  no n e e d  t o  be  c o n c e r n e d  a b o u t  t h e  i n f l u e n c e  o f  a g g r e g a t e  
demand on any o f  t h e  v a r i a b l e s .  I n  p a r t i c u l a r ,  t h e  a c t u a l  l e v e l  o f  
income and p r o d u c t  w i l l  be  d e t e r m i n e d  o t h e r w i s e  t h a n  by a g g r e g a t e  
demand. In  c a s e  1 - a ,  t h e  i m p o r t s  c o n s t r a i n t  i s  i r r e l e v a n t ,  b e c a u s e  
i t  i s  i n e f f e c t i v e .  Only  i n  c a s e  1-b w ould  b o t h  a g g r e g a t e  demand 
c o n s i d e r a t i o n s  and i m p o r t - c o n s t r a i n t  c o n s i d e r a t i o n s  b e a r  s i m u l t a n ­
e o u s l y  on t h e  d e t e r m i n a t i o n  o f  in c o m e ,  i n v e s t m e n t  and c o n s u m p t io n .  
However,  i t  i s  n o t  c l e a r  p r i m a  f a c i e , w h a t  f o r c e s  i f  a n y ,  would
c a u s e  t h e  l e v e l  o f  i n v e s t m e n t  t o  t e n d  to w a r d  1 . I t  i s  p o s s i b l e  t oo




1 - c + b
_ £Y< f M -
I
F i g u r e  1
Y
Y < l-c + b
Y < i: M -  -r- I - -r-
I
F i g u r e  2
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I n t e r v e n t i o n .
F i r s t ,  c o n s i d e r  t h e  p o s s i b l e  i n f l u e n c e s  o f  m a r k e t  f o r c e s .  In
t h e  K e y n e s i a n  c o n t e x t ,  I n v e s t m e n t  i s  d e t e r m i n e d  by t h e  m a r g i n a l
3
e f f i c i e n c y  o f  i n v e s t m e n t  t o g e t h e r  w i t h  t h e  i n t e r e s t  r a t e .  I t  m ig h t
be  t h a t  t h e  m a r g i n a l  e f f i c i e n c y  o f  i n v e s t m e n t  w ou ld  d ro p  q u i t e  s t e e p l y
In t h e  n e i g h b o r h o o d  o f  I  , s i n c e  be low I q , i m p o r t e d  c a p i t a l  goods
would  be  r e l a t i v e l y  cheap  o r  r e a d i l y  a v a i l a b l e  o r  b o t h ,  w h i l e  above
I th e y  w ould  be  v e r y  s c a r c e ,  and t h e  p r i c e  would  be v e r y  h i g h .  I f
s o ,  t h e n  i n v e s t m e n t  w ou ld  a p p r o x i m a t e  I f o r  a l a r g e  r a n g e  o f
i n t e r e s t  r a t e s ,  t h r o u g h  m a r k e t  f o r c e s .
S e c o n d ,  c o n s i d e r  t h e  m o t i v e s  o f  gove rnm en t  i n t e r v e n t i o n .  The
e f f e c t i v e  p o r t i o n s  o f  t h e  two c o n s t r a i n t s  (which  a r e ,  o f  c o u r s e ,  t h e
lo w e r  p o r t i o n s )  can be  c o n s i d e r e d  as  an i n v e s t m e n t - c u r r e n t  o u t p u t
4
p o s s i b i l i t y  f r o n t i e r .  I f  t h e  p l a n n e r s '  t im e  p r e f e r e n c e  i s  r e l a t i v e l y
3
The G e n e r a l  Theory  o f  Em ploym ent , I n t e r e s t , and Money,
(New Y o rk :  H a r c o u r t ,  B ra ce  and World  H a r b i n g e r  B o o k s ,  1 9 6 4 ) ,  pp .
1 3 5 -6 .  K ey n es '  t e r n  i s  t h e  m a r g i n a l  e f f i c i e n c y  o f  c a p i t a l ;  t h e  
t e rm  used  h e r e  f o l l o w s  B. H o r v a t  ("The Rule  o f  A c c u m u la t io n  i n  a 
P l a n n e d  Economy,"  K y k l o s , XXI (1968)  F a s c .  2 ,  p .  2 4 3 ) .  H o r v a t  
c i t e s  A. L e m e r  ( " R e c e n t  D eve lopm en ts  i n  C a p i t a l  T h e o r y , "  
m im eo g rap h ed ,  1965) f o r  a p a r a l l e l  d i s t i n c t i o n ;  b r o a d l y  s p e a k i n g  t h e  
MEI r e f l e c t s  t h e  i n f l u e n c e  o f  t h e  r a t e  o f  i n v e s t m e n t  w h i l e  t h e  
MEC r e f l e c t s  t h e  i n f l u e n c e  o f  t h e  s t o c k  o f  c a p i t a l .  T h i s  i s  a  
complex m a t t e r  and i t  i s  beyond  t h e  s co p e  o f  t h i s  c h a p t e r  t o  e n t e r  
i n t o  i t ;  t h e  p u r p o s e  of  t h e  r e f e r e n c e  t o  t h e  m a r g i n a l  e f f i c i e n c y  o f  
i n v e s t m e n t  i s ,  In  any c a s e ,  i l l u s t r a t i v e .  S e e ,  f o r  e x a m p l e ,  A.
L e i j o n h u f v o d , K e y n e s i a n  Economics  and th e  Economics  o f  K e y e n e s , p .  
33n,  p .  136 ,  p .  278 ,  and o t h e r  p l a c e s  (New York:  O x fo rd  U n i v e r s i t y
P r e s s ,  1 9 6 8 ) .
^ T h i s  t e r m  I s  a d a p t e d  from J .  D rew now sk i , "The Economic 
Theory  o f  S o c i a l i s m :  A S u g g e s t i o n  f o r  a R e c o n s i d e r a t i o n , "  J o u r n a l  o f
P o l i t i c a l  Economy, LXIX, 4 (Aug. 1 9 6 1 ) ,  p p .  3 4 1 -5 4 ;  r e p u h l i s h e d  i n  
M. B o m s t e i n ,  C o m p a r a t iv e  Economic S y s t e m s : Models  and Cases
(Homewood, 1 1 1 . :  I r w i n ,  1 9 6 5 ) ,  p p .  1 1 7 -1 3 4 .
199
s t r o n g ,  t h e n  I t  w ou ld  seem l i k e l y  t h a t  th e y  w o u ld  c h o o se  t h e  maximum 
l e v e l  o f  c u r r e n t  in c o m e ,  w h ich  c o r r e s p o n d s  i n  f a c t  t o  1^ .
T h u s ,  i n  c a s e  1) t h e  c a p a c i t y  t o  i m p o r t  i s  l a r g e  e nough  to  make
t h e  a g g r e g a t e  demand c o n s t r a i n t s  e f f e c t i v e  f o r  p o s i t i v e  i n v e s t m e n t ,
and 2 ) m a r k e t  f o r c e s ,  gove rnm en t  i n t e r v e n t i o n ,  o r  t h e  two t o g e t h e r
t e n d  to  b r i n g  th e  l e v e l  o f  i n v e s t m e n t  t o  I  , t h e n  c a s e  2 -b  w i l lo
p r e v a i l  and  b o t h  a g g r e g a t e  demand and i m p o r t - c o n s t r a i n t  f o r c e s  m us t  be  
c o n s i d e r e d .  T h i s  r e l a t i v e l y  n a i v e ,  s t a t i c  K e y n e s i a n  model i s  m ean t  
p r i m a r i l y  t o  i l l u s t r a t e  t h e  k i n d s  o f  c o n s i d e r a t i o n s  w h ich  w ould  
come i n t o  p l a y .  C e r t a i n l y  much can  be  done t o  improve  t h e  m o d e l .
F o r  e x a m p l e ,  an e x p l i c i t  d i s t i n c t i o n  o u g h t  t o  be  made b e tw e e n  
d i s p o s a b l e  income and g r o s s  d o m e s t i c  p r o d u c t  i n  t h e  d e t e r m i n a t i o n  o f  
t h e  a g g r e g a t e  demand c o n s t r a i n t .  V a r i a b l e s  o f  a more " c l a s s i c a l "  
k i n d  c o u ld  a l s o  be  b r o u g h t  w i t h i n  t h e  a n a l y s i s .
In  d e v e l o p i n g  t h i s  h y p o t h e s i s ,  o f  c o u r s e ,  t h e  m os t  u s e f u l  
s t u d i e s  w ou ld  be  e m p i r i c a l  s t u d i e s  i n  an e x p l i c i t  s i m u l t a n e o u s -  
e q u a t i o n s  form w h ich  c o u ld  i d e n t i f y  t h e  p a r a m e t e r s  o f  t h e  i m p o r t -  
cons  t r a i n t - a n d - a g g r e g a t e - d e m a n d  model o r  r e j e c t  i t  as  i n v a l i d .
As t h e  l a s t  c h a p t e r  p o i n t e d  o u t ,  a l t h o u g h  t h e  e q u a t i o n s  w i t h  i n v e s t ­
ment as  t h e  d e p e n d e n t  v a r i a b l e  would  b e  i d e n t i f i e d  i n  t l  s i n g l e ­
e q u a t i o n  a p p r o a c h  o f  t h i s  p a p e r ,  t h e  e q u a t i o n s  w i t h  p r o d u c t  as  t h e  
d e p e n d e n t  v a r i a b l e  c o u l d  n o t  be i d e n t i f i e d .  I t  i s  i m p o s s i b l e  t o  s ay  
w h e t h e r  r e l a t i o n  10. o r  11.  was b e i n g  e s t i m a t e d .  H w e v e r ,  in  
c a s e  2 - b ,  r e l a t i o n s  2 ,  3 ,  and  5 a r e  a l l  s t r i c t  e q u a l i t i e s .  I f  an 
e i g h t h  e q u a t i o n  i s  added  t o  t h e  f i r s t  s e v e n ,  e x p r e s s i n g  t h e  g i v e n  
c h a r a c t e r  o f  t h e  c a p a c i t y  t o  i m p o r t ,  t h e n  th e  s y s t e m  i s  J u s t
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d e t e r m i n e d ,  t h e r e  b e i n g  e i g h t  i n d e p e n d e n t ,  c o n s i s t e n t  e q u a t i o n s  i n  th e  
e i g h t  v a r i a b l e s  M, , I ,  Y, C, G, and  E.
As n o t e d  i n  t h e  l a s t  c h a p t e r ,  ev en  i f  t h e  i d e n t i f i c a t i o n  
p ro b le m  i s  r e s o l v e d ,  e s t i m a t i o n  p r o b le m s  r e m a i n ,  as t h e  o r d i n a r y  
l e a s t  s q u a r e s  e s t i m a t e s  a r e  b i a s e d  and i n c o n s i s t e n t . ^  P r e s u m a b ly  
a n o t h e r  m ethod  w ou ld  b e  p r e f e r a b l e ,  su ch  as i n d i r e c t  o r  t w o - s t a g e
i * 6l e a s t  s q u a r e s .
In  su m n a r y ,  th e  e s t i m a t e s  r e p o r t e d  i n  t h e  l a s t  c h a p t e r  a r e  
m o s t l y  c o n s i s t e n t  w i t h  t h e  h y p o t h e s i s  t h a t  an e f f e c t i v e  t r a d e  
c o n s t r a i n t  e x i s t s  i n  t h e  L a t i n  American  c o u n t r i e s  s t u d i e d ,  b u t  
th e y  l e a v e  th e  mode o f  i t s  o p e r a t i o n  i n  d o u b t .  F u r t h e r  s t u d y  m ig h t  
r e s o l v e  t h a t  d o u b t .  Such s t u d y  s u r e l y  i s  d e s i r a b l e  i n  t h e  l i g h t  
o f  t h e  h y p o t h e s i s  s k e t c h e d  in  t h i s  c h a p t e r .  M o r e o v e r ,  i f  t h e  
s i m u l t a n e o u s - e q u a t i o n s  model  i s  t h e  c o r r e c t  o n e ,  t h e n  t h e  e s t i m a t e s  
g i v e n  h e r e  a r e  b i a s e d ,  and su ch  s t u d i e s  m i g h t  r e f i n e  ( a n d  c o n c e i v  
a b l y  m ig h t  r e v e r s e )  t h e  c o n c l u s i o n s  d rawn.
D. Huang, R e g r e s s i o n  and E c o n o m e t r l c  M ethods  (New Y ork :  
W i l e y ,  1970) , p .  209 .
6 I b i d . , p p .  2 2 5 - 3 2 .
CHAPTER 9
SUMMARY
T h i s  p a p e r  h a s  b e e n  a s t u d y  o f  t h e  g row th  o f  an economy 
s u b j e c t  t o  a f o r e i g n - t r a d e  c o n s t r a i n t ,  w i t h  p a r t i c u l a r  a t t e n t i o n  
t o  t h e  i m p l i c a t i o n s  f o r  t h e  L a t i n  A m er ican  c o u n t r i e s .  P a r t  One 
c e n t e r e d  on t h e  t h e o r y  and t h e  p o l i c y  c o n c l u s i o n s  w i t h  r e s p e c t  to  
econom ic  i n t e g r a t i o n  among u n d e r d e v e l o p e d  c o u n t r i e s .  P a r t  Two 
h a s  a t t e m p t e d  t o  t e s t  t h e  p r o p o s i t i o n  t h a t  th e  c a p a c i t y  t o  i m p o r t  
ha s  b e e n  a c o n s t r a i n t  upon i n v e s t m e n t  and  p r o d u c t i o n  i n  t h e  c a s e s  
o f  e l e v e n  L a t i n  American  c o u n t r i e s  and i n  t h e  c a s e  o f  t h e  Common­
w e a l t h  o f  P u e r t o  R ic o .
I t  h a s  b e e n  a r g u e d  t h a t  some u n d e r d e v e l o p e d  c o u n t r i e s  s u f f e r  
from c h r o n i c  b a l a n c e - o f - p a y m e n t s  p r o b l e m s  b e c a u s e  o f  t h e i r  
d e p en d e n c e  on i m p o r t s  f o r  c e r t a i n  i n p u t  goods .  T h i s  b e i n g  th e  
c a s e ,  t h e y  may be u n a b l e  t o  a t t a i n  i n t e r n a l  and e x t e r n a l  b a l a n c e  
s i m u l t a n e o u s l y .  At o r  n e a r  f u l l  employment t h e  r e q u i r e m e n t s  o f  
i m p o r t e d  raw and s e m i f i n i s h e d  m a t e r i a l s ,  o r  o t h e r  i r r e d u c i b l e  con­
s u m p t io n  i m p o r t  n e e d s ,  t o g e t h e r  w i t h  t h e  r e q u i r e d  i m p o r t e d  c a p i t a l  
goods  f o r  t h e  l e v e l  o f  I n v e s t m e n t  c o r r e s p o n d i n g  t o  f u l l  em p lo y m e n t ,  
w i l l  be  g r e a t e r  t h a n  t h e  c a p a c i t y  o f  t h e  c o u n t r y  t o  i m p o r t .  The 
c o u n t r y  may be  u n a b l e  t o  e x p an d  i t s  e x p o r t  r e v e n u e  ( a n d  t h u s  i t s  
c a p a c i t y  t o  i m p o r t  f o r  any o f  t h e  f o l l o w i n g  r e a s o n s :  1 ) l i m i t e d
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demand and l i m i t e d  e l a s t i c i t y  o f  demand f o r  t r a d i t i o n a l  e x p o r t  g o o d s ,  
2 ) i n a b i l i t y  t o  add n o v e l  e x p o r t s  on a c c o u n t  o f  t h e  c o m p a r a t i v e  d i s ­
a d v a n t a g e  i n  t h e s e  a r e a s  d e r i v i n g  from th e  a b s e n c e  o f  " r e p r e s e n t a t i v e  
demand" f o r  t h e m ,^  3) i n a b i l i t y  t o  add n o v e l  e x p o r t s  b e c a u s e  o f  t h e
c o m p a r a t i v e  d i s a d v a n t a g e  ( i n  p r o d u c t s  which  t h e m s e l v e s  r e q u i r e  l a r g e
2
q u a n t i t i e s  o f  t e c h n o l o g i c a l l y  i n t e n s i v e  i m p o r t  i n p u t s  ) ,  and  4) 
i n a b i l i t y  t o  add n o v e l  e x p o r t s  b e c a u s e  o f  p r o t e c t i o n  i n  t h e  c o u n t r i e s  
t o  w h ich  e x p o r t s  m i g h t  g o ,  e s p e c i a l l y  t h e  d e v e l o p e d  c o u n t r i e s .  T h u s ,  
e i t h e r  t h e y  w i l l  e x p e r i e n c e  a  b a l a n c e - o f - p a y m e n t s  d e f i c i t  o r  unem­
p l o y m e n t ,  r e d u c e d  i n v e s t m e n t  and  s lo w e d  g r o w th .  Of c o u r s e ,  i n  a l l  
l i k e l i h o o d  i m p o r t  s u b s t i t u t i o n  can a l l e v i a t e  t h e  p r o b l e m ,  o v e r  t i m e .  
O t h e r  f o r c e s  may t e n d  t o  i n c r e a s e  i t ,  o v e r  t i m e .
D epend ing  upon t h e  e l a s t i c i t y  o f  demand f o r  e x p o r t s ,  r a t e  o f  
i n c r e a s e  o f  t h e  demand f o r  e x p o r t s ,  t h e  p a r a m e t e r s  o f  t h e  p r o d u c t i o n  
f u n c t i o n  o f  e x p o r t s ,  and  t h e  r a t e  o f  g row th  o f  t h e  c o u n t r y ' s  
d o m e s t i c  p r o d u c t i o n ,  t h e  " t r a d e  gap"  may emerge  as a  " n e c e s s a r y
3
and endem ic  r e s u l t  o f  t h e  d e v e lo p m e n t  p r o c e s s . "  In  t h e  c a s e  o f  
p r i m a r y  p r o d u c t i o n ,  t h e r e  i s  some r e a s o n  t o  b e l i e v e  t h a t  th e  
c h a r a c t e r i s t i c s  o f  t h e  p r o d u c t i o n  f u n c t i o n s  w ou ld  he p a r t i c u l a r l y  
u n f a v o r a b l e .
I f  e co n o m ies  o f  s c a l e  a r e  i m p o r t a n t  i n  t h e  r e l e v a n t  r a n g e ,
^S. E, L i n d e r ,  T r a d e  and T r a d e  P o l i c y  f o r  D e v e l o p m e n t ,
(New Y ork ;  P r a e g e r ,  1 9 6 7 ) ,  p p .  3 6 - 3 8 ,
2
See above p p .  63—64.
*5
H. B r u t o n ,  "The Two-Gap Approach  t o  A id  and D e v e lo p m e n t , "  
A mer ican  Economic R ev iew ,  LIX, 3 (T u n e ,  1969) , p .  4 4 6 .
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i n t e g r a t i o n  o f  t h e  n a t i o n a l  e co n o m ies  o f  u n d e r d e v e l o p e d  c o u n t r i e s  
can  f a c i l i t a t e  i m p o r t  s u b s t i t u t i o n  and i n  t h i s  way p ro m o te  g rowth  
and  b a l a n c e .  However ,  u n l e s s  e x p l i c i t  m e a s u re s  a r e  t a k e n  t o  p r e v e n t  
i t ,  i n t e r n a l  t r a d e  gaps  can o c c u r  and p r o d u c e  eco n o m ic  s t r e s s e s  which  
a r e  l i k e l y  t o  d i s r u p t  p ro g ram s  o f  econom ic  i n t e g r a t i o n .  I t  i s  
p a r t i c u l a r l y  i m p o r t a n t  t o  " h a r m o n i z e "  i n d u s t r i a l i z a t i o n  p l a n s .
I t  a p p e a r s  from t h e  e m p i r i c a l  s t u d y  t h a t ,  i n  a m a j o r i t y  o f  
t h e  c a s e s ,  i m p o r t s  h ave  b e e n  an i m p o r t a n t  c o n s t r a i n t  o f  i n v e s t m e n t ,  
w h i l e  o n l y  one  c o u n t r y  p r e s e n t s  e v i d e n c e  t o  t h e  c o n t r a r y .  However,  
t h e r e  i s  some e v i d e n c e  t h a t  c o n s t r a i n t s  o t h e r  t h a n  i m p o r t s  have  
b e e n  i m p o r t a n t  d e t e r m i n a n t s  o f  p r o d u c t i o n .  The d a t a  w e re  n o t  v e r y  
s a t i s f a c t o r y ,  and t h e r e  i s  some e v i d e n c e  t h a t  b i a s  due t o  e r r o r s  i n  
t h e  d a t a  i n f l u e n c e d  th e  r e s u l t s ,  t h ough  q u i t e  l i k e l y  i n  a d i r e c t i o n  
u n f a v o r a b l e  t o  t h e  " tw o - g a p "  h y p o t h e s i s .
Both i n  t h e o r y  and i n  th e  e m p i r i c a l  s t u d y ,  i t  a p p e a r s  t h a t  
t h e  i m p o r t a t i o n  o f  c a p i t a l  goods  p l a y s  a c r i t i c a l  r o l e  i n  t h e  
" t r a d e  g a p . "  I t  may be t h a t  d e v e lo p m e n t  w i l l ,  i n  t h e  lo n g  r u n ,  
r e q u i r e  s e l f - s u f f i c i e n c y  o r  s o m e t h i n g  a p p r o a c h i n g  s e l f - s u f f i c i e n c y  
i n  t h e  p r o d u c t i o n  o f  c a p i t a l  go o d s .
I n  c o n c l u s i o n ,  th e  r o l e  o f  i m p o r t s  as a c o n s t r a i n t  o f  i n v e s t ­
ment  seems t o  p l a y  an i m p o r t a n t  p a r t  i n  t h e  d e v e lo p m e n t  o f  some, 
and  p e r h a p s  a lm o s t  a l l ,  L a t i n  A mer ican  C o u n t r i e s .
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